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PREFACE 



TO THE SECOND EDITION. 



The first edition of this Essay having been for some time 
out of print, the Author has been encouraged to hope that a 
second issue may meet with a favourable reception. He has 
been at some pains to make such additions to the present 
volume as seemed to be necessitated by the rapid advance of 
therapeutic science, at the same time that he has felt the 
necessity of not increasing its bulk to an inconvenient extent. 
The first and second chapters have been left unaltered, but 
some new articles will be found scattered through the third 
and fourth chapters, and some additional observations and 
experiments recorded in the same. 

The Author has derived much instruction from a perusal 
of the various reviews of his Essay, in English and American 
periodicals. He is especially indebted to Dr. Maclagan, of 
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Edinburgh^ for his able and interesting articles in the Monthly 
Journal of Medicine. And to Professor Albers, of Bonn, the 
author of a recent work on the Action of Medicines, he ib 
obliged for the impartial consideration accorded to certain 
views in which he is still at variance with some other German 
therapeutists. 

32, Quildlford Street, 
April, 1865. 
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CHAPTER I. 

INTRODUCTORY REMARKS. 

When commencing this Essay on the Action of Medicines, 
1 must confess that I felt a degree of discomfort when I con- 
sidered the magnitude of the task before me. Many a vohime 
has been written to elucidate the operations of single medi- 
cines, and when the variety and complexity of such an opera- 
tion is considered, the space devoted to its consideration will 
hardly seem too great. Thus it is not to be wondered at, that 
when pausing on the threshold of my subject, I should have 
))een sensible of the many diflSculties with which such an in- 
quiry is surrounded. 

In this introductory chapter it shall be my aim in the first 
place to set forth briefly the great importance and extent of 
the subject, showing that it is an essential requisite in the 
advance and perfection of medical science. Next, I must 
insist on the advantage of correctness and clearness of lan- 
guage and argument in the treatment of such topics as this, 

u 
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and show in what manner I propose myself to attain to it. 
Anil in the thin! place, I must shortly explain the scheme or 
arrangement which will be followed in this Essay. If the 
preliminary' remarks contained in this ehapter are not first 
considered and clearly apprehended, I fear that I may be but 
imiH*rfectly mxderstood in what I shall hare to say hereafter. 

There have been, more or lesjs, in all ages, two systems or 
si^hoiils irf medical treatment, of which the one prerails among 
i^uonuit men, and in rude states of society, bat the other 
rtHHurt^ a higher degree of enlightenment. These are the 
Kn\pirioal and the Katitmal systems. The &rst is fotmded on 
sin\plo induction. By accident or by experience it is fotmd 
that u ct^rtmn imxlicine is of use in the treatment of a certain* 
di.HOixler ; it is heucel\>rth ailmiiustered in that discarder ; and 
ou a number of such separate data an empirical system is 
ivustructtnl. It naturally rev^uires for its elabcwation a com- 
juuratively small decree of knowUxlge. 

Now this obe^'^rYation of facts is iiuUspensahle as a beginning, 
but s^nuethiug mv>re is nx^xurciL We mu;$t not be satisfied 
with taking them sseparately, but we must proceed to compare 
ti^'ther a largt* umubtHr of tacts, and ifaraw in&rences firom 
this ivun^ari^ii^ui. And our plan \yi treatment will become 
rational^ when ou the one hand. trv>m an accurate knowledge 
K>i the syuiptonxs of duA*as^*s> we are better enabled to meet 
i'ach by its apprv>priate remevly. and on the other hand, firom 
^lioiue aixjuaiutauvv with the general av.*tiv>n of a tneilieine, we 
arv* Htt*.\l tv> wield it with more skill aud etfeet. and to apply 
it even iu eas^tii \t here it ha.'* uv>t y vt Uvu ^»rv>ved beneficial. 
Thus, tor the j>rv>^vr jvrtvviu>n v>f UK\beiue as a rational 
si'ieuw. two thiugs are iu the ituuu iK\\U\l . the tirst i» a right 
vuuler*tandiug of the eauxj,^ aikI \vu^»^v>utH v**' <ti;$ettse; the 
s«.\\uul. a v\»A:rvvt kuowKxI^v k»f the a^^tKui k»f tM<%tieiues. 
should our av\^u;Mu',aukV wuh tliv*t«*«.' twv> ^lutyvx-^^ji hv* v\^JMi»K'te, 
we should then tv Mk' tv> dv> uil ilXsit ujumu v\Hidikl ^^ cj^> is'v^t* 
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bility efleet iu the aUeriation of human suffering. This sub- 
lime problem is already being nuraTcUed at one end. Dia- 
gnosis and Nosology are making rapid strides ; and perhaps 
wc shall soon kiiow what we liave to cure. Bnt at the other 
end our medical system is in a less satisfactory condition ; 
and though some impatient men haTe essayed, as it were, to 
cut the Gordian knot, and have declared boldly on subjects of 
which they are ignorant, yet it must be confessed, that in the 
understanding of the action of medicines, and of their agency 
I the cure of diseases, we do not so much excel our ancestors. 

hile other sciences are moring, and other inquiries pro- 
gressing fast, this subject, so momentous in its applications, 
has, iu spite of the earnest labours of a few talented investi- 
gators, made aAer all but small prepress. Let but those who 
feel this want bostir themselves to remove it, and it will soon 
be done. Those doubts and difficulties, which arc now slowly 
clearing away before the efforts of a few, will then be finally 
dispelled by the unit^-d energies of all; and instead of our pre- 
sent indecision and uncertainty on naany jniuts, we shall find 
onrselves eminently qualified to wage the conflict with disease, 
being skilled in that science whose name bespeaks its peculiar 
importance, the science of Therapeuiica* 

The subject assigned to me as the text of this Essay con- 
cerns this problem ; — " On tlic mode in which Therapeutic 
Agents introduced int^i the stomach produce their peculiar 
effects on the Animal Economy." It comprehends an inquiry 
of Tcry great extent ; and one difficulty with which 1 am beset 

tthat I scarcely know how to compress what I have to say on 
S action of medicines into the compass required. It will Ijc 
' -Oi 
lappl 
distil 
prici 
Terjr 



Theraptutict must be understood to raibract' all tlmt relates to 
lioatioD of remedice to the can? of disease. The Srience taust 
distiugnialied from the Practice of Therapeutics. The latter moy bt 
■\j upon experience only ; but the seience mast have for 
Tery foundatioo some knowledge of Uie madui o/ieranili of medieiue*. 
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j(nui1«'(| ilmt it is i\\\ imiK^rtant subject ; it is also a difficult 
oiii'. TIiIm dinicuhy drpciuls mainly on the variety and com- 
plrxily of tin* proof riHfniivd to establish any one point with 
iilwoluti* certiiiniy.* A lonji; time ago, Avhen men knew and 
lUHlcTNtfMHl l(\sH than they do now, it was fancied that tlie ac- 
tion mid rlioicc of medicines was a thing of the utmost sim- 
pliclly ; lliut it wum comparatively an c;isy matter to fix at once 
upon tlint riMucdy nHpuivd most in any |>artienlar ease.t But 
the lij;lit t»f science, N\hich in this day bums more brightly, at 
the hunu' tinu» that it displays all objei^ts with greater distiiict- 
ncHf*. (hMchmi'H to ns also many dim vast tnicts in the distance, 
of \Ou(*h nothin;^ had been seen or imagined before. In this 
Mr* in tit her thinp*. the mon^ >\e know, the more we discover 
tnn* rcid i«Miorunct\ It iswrou^r. then, to treat dcii^maticallv of 
nnittnn thiit \u* cannot ivmpivhcnd ; and when perfectly in 
th«* thu'k MS \o tlic i>pcrntion of a nuxlieine, we should rest 
contrnt ^ith dcchuinji the roMdt of that ojx^ration. This by 
it*»clf \\\\\ Iv of j^ivat use to us, J 

I inn indni'cd tv^ lav stivss vn\ the dilViouhies surroundins: 
ini u\ip\iv\ into the r),\^*ns ,;\«n<'J:;V of mcvlieines, because it 
\\\\\ he MMwcevcuNC t\M- thx^ manifest iusu'.V.eieuey of the sketch 

• " lu iN^i-txMwu*; «:* lo 0\o \n\^Vrt\»!x* o-.Vtv:* of |\-ir.;oular xvmedies on 
\\\^^ K\nnrt»\ \»,sl\. \\w s ^^\u\\\uk^.> i\.\.\ x-.r^s :;v.;*r,v.;j.^ v^f I'lO lattir art* so 
\ru»»^»^ i\\ »hlV»Mvut ort'tv^N. rt^^.l ;V.o v.uv.\*:vr .^f vvr..vvA*:aL:;:5 ^h:oh have 
to Iv o«M\^'.«toivxt \u A.Ul'.iuvx to O.xo v.u^T*/ o^^ v;i< t'siot^ ar.vi $ymptoiii9« is 
*-o »;»>M(. \\\i\{ \\\,^ \\\\\\ysy{ y'\c\'.w\\ c*\.\\v.\\\ sAc?i--.:y. fv^undedupon the 
l»»»,^'^t ^:u\\»x r,v-.\ o\^ \Nv.., •,;..r,>i «'./.; -* \ . .V V.V..-..1 ;* osivablo of em- 
lM;**n\.i rtu.l »v\.^«..\ v, ,, ,-»•; v;o "O V..T\' '/-V.'. *yyro\."VA:<Mo that pwd 

r.m* hix.^ \ M;,.^ss\^\ ,/, x, \ -, .\,« ^ . V\. y- V,^— . xix! to'fixkd a 

UM^\,\V\ lO^ .« i. .X,"\ sV.x,\4xO .■ - M . ..V .. -. 

I ' b\»V i"„vv'.,-.v.^^ ..^. v.x w. ■ / Vr xV,' v>Av.-Ar. to krK^w the 
.u.NM.n ,,.,^;,, ,v%xV'; ^vv ,n;;,^ .:,. \vx .^.^L:^ "So Vrx>w^ Dot the 
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' vludi I am aboat to draw. For this, too, I may find a ftartlier 
apolc^j ill the fallacies and mistakes, botli of reasoning aud 
statement, of which prerious writem have been guilty. These 
are best shown hy their discrepancies. On no qncstion, per- 
haps, have scientific men differed more than on the theory of 
the action of medicines, Eitlier facts essentially opposed and 
incompatible have been adduced by the disagreeing parties ; 
or, wliicli is nearly as common, the same fact has received 
two distinct and opposite interpretations Many hypotheses, 
when tested, are seen to be grounded on bare assertions, and 
to be destitute of logical proof; many others arc attempted to 
be established on ill-sustained analogies. Analogy, in sncli 
a case as this, may be used to increase a probability already 
c«dcnce<l J but by itself it is no proof, for we find often that 
medicines are capable of producing the same result in very 
dissiuiilur ways. 

How then are we to arrive at the truth ? The best and 
surest way is to be extremely careful in the means which we 
employ iu its discovery. 

It is, I think, impossible to overrate the importance of 
&raci prechnon of lani/uagi: and thom/ht in scientific details, 
aud in the deduction of conclusions from tlicm.* A subject 
so interesting as this requires to be treated iu a logical way. 
Facts, when ascertained, should be rouged together aud com- 
pared, and esact inferences made, without ever sti-aining a 
point. And when we arc uiclined to hazard a theory that is 
barely supported, we should take care to state it as a theory, 
and not to bring it forward as a truth. It has not been an 
uncommon habit among scientific authors, who should be of 
all men the most careful and esact, to confound assertion with 



at nil claim the diameter of a 
'tilt nBL-ertoJuiUBiit of tUo data 
which we arp to ruaaon ; aud 3. CorrecUieBH in the pniei'iw of di^- 
iclusioaa iVom ^}iem."~Whate1yi EUtneaU of If'tjie. 
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fact — to mistake hypothesis for truth. In such illogical and 
incorrect reasoning is to be found the true source of a multi- 
tude of errors* 

Being sensible of this danger, I have endeavoured to keep 
it in view in the arrangement of this Essay. In order to ob- 
tain, if possible, this clearness and precision, or, at all events, 
to be better understood, I have arranged the heads of my ideas 
on the action of medicines in a number of distinct proposi- 
tions, the scope of which will be presently described. I shall 
attempt to prove each of them separately, as if it were a 
theorem in geometry, sometimes dividing it first into a num- 
ber of minor propositions, which, taken together, imply the 
original one, and will have to be severally discussed. 

The great use of such an arrangement is its distinctness ; 
so that it may in any case be easily seen whether a proposition 
has been established, or whether I have failed to prove it. 
These propositions are the foundation of the Essay ; and upon 
them has been erected a superstructure of more or less logical 
consistency. In them has been stated about as much of the 
general principles by which medicines operate as seems to me 
to be capable of distinct proof; i.e, wliich may be regarded 
with that kind of certainty which we generally expect to at- 
tain to in scientific matters. So far, then, I have kept myself 
in a straight road, between two walls, diverging neither to the 
right nor to the left to gratify my inclination ; it being, as I 
have said, a most obvious duty to guard against stating that 
for fact which is at the best imcertain. But having gone so 
far, I have in several instances indulged in speculations and 
hypotheses on certain matters, taking care to state that such 
explanations are only probable, and very far from determined. 
But it is often our duty to inquire into uncertain things ; and 
those who do so, who officiate, in however humble a capacity, 

* " In the writings of the present day, the premisses are commonly 
sound, but the conclusions false."— fif. T. Coleridge. 
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as the pioneere of knowledge, liave to hazard many conjee- 
tiircs before they arrive at the truth. In striving after truth, 
we must investigate many an unknown path, and try at many 
a door where we have not before entered. Thuu, when in 
some cases I have perceived before me a line of thought 
Btreteliing onwards, and seeming to lead somewhere in the di- 
rection of tinith, I have not, as it were, shunned it, or turned 
aside to tread only in more certain paths, but I have thought 
it my duty to follow it up, and to investigate it thoroughly, to 
aee if by any means it might not help me on my way to that 
desired haven. Those theories are the weak points of the 
Essay, hut I must crave indulgence for them on the grounds 
(dleged above. It will be observed that the original. proposi- 
tions are so stated, that the overthrow of any one of these 
extra hypotheses would not shake them, or in any way invali- 
date their proof, 

I will now skett^h out the arrangement which I propose to 
ibllow in the consideration of the to])ics which present them- 
B^ves to me. 

In the next chapter I shall take a brief review of the 
opinions of other writers on the subject of the action of me- 
^cines; knowing, indeed, that in so short a notice I shall be 
perfectly unable to do them justice, but wishing, in some brood 
points, to draw the line between what is known and what is 
unknown,^ — what is ascertained and what is debated, — what 

approved aud what is condemned. In some cases also I 

ly venture to object to opinions hitherto unquestioned, 
j'^ow, as the best key to the main opinions of authors on this 
.aabject, we have to consider the various classifications of me- 

dues which they have adopted. A classification of remedies 
lire-supposes a set of theories concerning cither their primary- 
action or its general results, and is, in fact, identical with 
them. The formation of such an arrangement depends on the 
ity of considering medicines in groups, each possessed of 
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some common character, in order that their various properties 
may be simplified, and admit of being compared. 

In a classification we do not so much consider the pecu- 
liarities of single remedies, as the points in which large num- 
bers agree together. These points of resemblance we gene- 
rally find to be of the most importance. I have to consider 
three sets of authors in the second chapter. The first set 
treat of the general or ultimate effect of a medicine on the 
system ; and classify medicines accordingly. A second set of 
writers have arranged therapeutical agents according to the 
organ or part of the body to which their action is especially 
directed. Neither of these deal with the mode in which me- 
dicines act as the basis of classification. But a third set of 
writers have attempted in various ways to explain the modes 
of operation of medicines. They have laid down general rules 
about these operations, and have constructed more or less 
plausible theories on the subject. Some few have classified 
remedies on this plan. Now with these theories I am more 
particularly concerned, as they trench immediately on the sub- 
ject of this Essay. But they are not many, and it will not 
take us long to review them. 

It is easier to find fault than to teach. After pointing out 
the shortcomings of some who have preceded me, I find my- 
self necessitated in the third chapter to state my own conclu- 
sions as to the modus operandi of medicines. 

Let us consider, as it were, the history of a remedy, from 
the beginning to the end of its course. It is already '' in- 
troduced into the stomach" — we must commence with it 
there. Now it does not remain there. It cannot act from the 
surface of the stomach through the medium of the nervous 
system. 

In the First Proposition it is affirmed that it must (as a 
general rule) obtain entry into the fluids of the body — pass, 
that is, from the intestinal canal into the system at large — 
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before its action can liegin. There are foiir proofs of tliia, It 
is shown that when introduced at another part of the body a 
medicine acts in the same way as when placed in the stomach. 
It is found by direct experiment that a poison will not act 
through the medium of nerves only, but that its passage in the 
blood is re<|uired. Thirdly, the course of the circulation is 
quick enough for the most rapid poison or medicine to pose 
quite round the body from the veins of the stomach before it 
begins to operate. The last and most conclusive argument to 
show that mediciucs pass ont of the stomach into the system, 
is that they have actually been detected by chemists, not only 
in the blood, but in the secretions formed from the blood. 
Remedies, then, pass from the stomach into the blood and 
fluids. How do they do so ? 

In the Second Propomiion it is laid don-n that all those 
which are soluble in water, or iu the secretions of the stouiach 
or intestines, pass through the coats of these organs iuto the 
interior of the capillary veins which siuround them. It has 
tlready been shown that most medicines pass tlirough in some 
way; we shall now have to learn how they pass, and what 
special arrangements are made for the passage of substances 
differing in nature. By the physical process of absorption a 
liquid may pass through the auimal membranes, from the 
interior of the stomach or intestine to the interior of the small 
Vein which lies close outside it. In examining the laws by 

ich this process is eondncted, we shall find that all the re- 
quirements are present in these parts, provided oidy that the 
ibstauce to be absorbed shall be first in some way dissolved, , 
id reduced to the liquid state. In the stomach there is, in 

itact with the substance just intrwluccd, a thin watery se- 
cretion eontaiuiug acid and a matter called pepsin: this is 
the gastric juice. A large number of medicines are soluble 

water. They arc dissolved iu this fluid. Some others arc 

ible in dilute acid. These too are dissolved here, Albu- 
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men, and matters like it, are rctluccd to solution by the aid « 
the pepsin, which is the principle of digeatiou. But there are | 
some few mineral bodies, and many vegetable substances, s 
fats and resins, which cannot be thus dissolved by the juice of I 
the stomach. Tliey are soluble, more or leas, in a weak alka^ [ 
line fluid ; and such a fluid is the bile, wbieb is poured out J 
into the first portion of the intestine. They too are reduced I 
to solution and absorbed. In tliis manner it is shown that a j 
very great majority of remedial agents are capable of bcin^ I 
reduced to solution, of being absorbed without material change, ] 
and of passing thus into the circulation.* Very few are quite 1 
insoluble ; but some that are dissolved with difficulty may be i 
lefl partly undissolved in the intestinal canal. What becomes 
of these? 

It is asserted in the Third Proposition that substancei 
which are thus insoluble cannot pass into the circulation. 
Arguing from a physical law, we should say at once that it 
was impossible ; but the matter cannot be so lightly dismissed, 
for a foreign Professor has lately asserted that insoluble 
matters may and do pass into the circulation. T have mode 
CKiJcriments to satisfy myself on the point, and have come to i 
the contrary conclusion. 

In the Fourth Proposition it is stated that some few sub- i 
stances may act locally, by irritation or otherwise, on the I 
mucous surface of the stomach or intestines. These are not 
many ; they act without being absorbed ; and they do not ex- 
tend into the system at large. In some few cases, these local 

• There ia no douht thnt the gmaU veins which nuiiify outside the 
eoati of the Htomach and intoatines are capnble of taking up tuxy matieTt 
\a B etate of proper flotation, evcu fats when diflsolved in olliah. Bat 
are medieines over tuken ap by the lacteal absorbents P Probably sel- 
dom or never; for it sitpms that these vessels are only engaged afler a * 
ftill meal, and Bubsefiuent to the rcgulHT formation of chyle. Tliey do 
not exist in the coat of the stoniacli, but conuDenee in the small intestine 
at some dietuKie from the pylorus. 
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actions may be succecdeil by changes ia distaut parta, on the 
principle of Retmlsion. 

Havuig just ehowu how meclicitial substances are absorbed, 
we have now to suppose that they are in tlie blood. 

It is next maintained, in the F\fth Proposilion, that the 
medicine, being in the blood, must permeate the mass of the 
} circulation as far as to reach the part on which it tends to 
i it can easily do. The circulating blood will con- 
duct it anywhere, in a very short tinte. Supposing a medi- 
cine has to act on the liver, or on the brain, or on the 
\ kidney, it does not iiillueuee these organs at a distance, but 
I it passes directly to them in the blood, and then its opera- 
tion is manifested. This may be called the rule of local ac- 
cess. Its proof depends ott two things: on the improbabihty 
of the medicinal influence l)eing able to reach the part in any 
other way, as shown in the first pro|iosition ; and on the fact 
of medicinal agents having been actually detected m many 
cases in the very organs over which they exert a special influ- 
ence. But are there any exceptions to this? Can a medicine 
ever produce an effect without actually reaching the part ? It 
i seems that there may lie two exceptions. In some cases an 
I impression of j/atn may be transmitted along a nerve from one 
part to another; and in some other few instances a muscle, 
when caused to contract by the influence of a medicine, may 
[ cause other muKcles near it to contract by sympathy. 

Before we inquire into the remedial action of the medicine 
I an the blood, we must consider whether that fluid may not 
I first alter it ui some way, so as to hinder or aficct its opera* 
\ taon. To a certain extent this is possible. 

In the Sixth Propo»ition it is asserted that while in the 
I blood the medicine may undergo change, which change may or 
I may not affect its influence. It will have to be shown that 
■ttiiB change may be one of combination, as of an acid with an 
Ikali J of reconstruction, when the elements of a body are 
tged in a difl'erent way, without a material change in its 
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medical properties, as when benzoic is changed into hippuric 
acid ; or of decomposilion, when a substance is altogether 
altered or destroyed, as when the vegetable acids are oxidized 
into carbonic acid. 

Having considered these preliminary matters, we shall arrive 
at the main point. The medicines are now in the blood. We 
must consider what becomes of them; what they do next; 
where they go next ; and how they operate in the cure of dis- 
eases. I have made a classification in which medicines are 
divided according to my views of their mode of operation. 
The classes and their subdivisions will serve for references in 
illustration of what I have to say. For it is not possible to 
speak of the general operation of medicines without adducing 
particidar instances ; nor will time* and space always allow me, 
in doing so, to refer to individual medicines. 

There arc four great groui)s of medicines, the action of each 
of which is well marked and distinct. The first class acts 
in the blood; and as a large number of diseases depend on 
a fault in that fluid, we may by their means be enabled to 
remedy that fault. Tliey are the most important of all medi- 
cines. They are cidled Haematics, or blood-medicines. They 
are used chiefly in chronic and constitutional disorders. But 
a second class of remedies arc temporary in their action. They 
influence the nervous system, excituig it, depressing it, or 
otherwise altering its tone. They are chiefly useful in the 
temporary emergencies of acute disorders. They can seldom 
effect a permanent cure, unless when the contingency in which 
they are administered is also of a temporaiy nature. They 
are called Neurotics, or nerve-medicines. A third set of medi- 
cines, less extensive and less important than the others, acts 
upon muscular fibre, which is caused by them to contract. 
Involuntary muscular fibre exists in the coats of small blood- 
vessels, and in the ducts of glands. Thus Astringents, as these 
agents are called, are able, by contracting muscular fibre, and 
thus diminishing the calibre of these canals, to arrest haemor- 
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rliagc in one case (when a small veseel is ruptured), and to pre- 
vent the outpouring of a secretion in another case. 

The fourth class is of considerable importance. Some me- 
dicines have the power of increasing the secretions which are 
formed from the blood by various glands at different parts of 
the body. By their aid we may be enabled to eliminate from 
the blood a morbid material through the glands ; or we may 
do great good by restoring a secretion when unnaturally sup- 
pressed. They are calletl Eliminatives. Like Usemntics, their 
influence is more or less permanent. That of Neurotics and 
Astringents, particularly the former, ia transient. 

The general mode of action of these four classes of thera- 
peutic agents is laid down in the four remaining propositions, 
about as far as it seems to me to be eapable of a positive 
definition. Each proposition concerns one of these classes 
of medicines. AU I can do now is to recapitulate the chief 
afErmations made ; as to give any idea of their proof would 
require me to cuter into a numlier of details which had better 
be postponed to the third chapter. 

In the Seventh Propontion it ia stated of Hsematic medi- 
cines that they act while in the blood, over which fluid they 
exert an influence ; and that their effect, whatever it be, is of a 
more or less permanent character, A line of distinction is 
drawn between two divisions of this class of blood -raedicines. 
Some of them are natiu^ to the blood ; they resemble or co- 
ineide with certain substances that exist in that fluid; so that, 
Iiaviug entered it, they may remain there, and arc not neces- 
sarily exercted agdo. These are useful when the blood is 
granting in one or more of its natural constituents. This 
want causes a disease, and may be supplied by the medicine, 
which in this way tends to cure the disease. Mcdicinqs of 
this division arc called Restoratives ; for they restore what is 
wanting. 

Some other blood-medieines, althoogb they enter the blood, 
not natural constituents of the vital fluid, and eaiinot re- 
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main there, for they are noxious and foreign to it. They mnst 
sooner or later be excreted from it by the glands. They are 
of use when disease depends on the presence and working in 
tlie blood of some morbid material or agency, which material 
or action they tend to counteract or destroy. They may be 
called vital antidoies ; not strictly specifics, for they are not 
always efficacioiis, on account of variations in the animal 
poisons, or from the casual operation of disturbing canses. 
They arc applicable in those many disorders which depend, 
not on the ahseucc of a natural substance, but on the pre- 
(iencc of an unnatural agent in the blood. These medicines 
lire called Catalyties, from a Greek word wMcli signifies to 
break up or to destroy. Having performed this their function, 
they then pass out of the blood. 

All this requires to be proved. 

In the Eiffhth Proposition it is stated of Neurotics, or nerve- 
medicines, that they act by passing out of the blood to the 
nerves, which they influence. This is only to insist on the 
rule of local access, already laid down in Prop. V, It is 
further affirmed that they are transitory in actioTi. They ap- 
pear to effect molecular changes in nerve-fibre, similar to 
those by which the phenomena of the senses are produced, 
and which are by nature transitory in their results. And yet 
they may be very powerful, even so as to extinguish lital force. 
Thus, short aud unenduring as is the oijcration of these 
agents, it may last long enough to cause dcatli, and so a tem- 
porary influence produce a permanent result. There are three 
divisions of Neurotics. The first set arc of use when tliere is 
a dangerous deficiency of vital action. These are StimiUants, 
They exalt nervous force, either of the whole nervous system, 
or only of a part of it. They vary very much in power. A 
second set, called Narcotics, first exalt ncnous force, and then 
depress it. They have thus a double action ; hut they have 
also a peculiar influence over the functions of the brain, which 
is diflcrcnt from any possessed by otlier ncrie- medicines. 
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They control the intellectual part of the brain, as (listingtiished 
from its organic function ; the powers of mind more than 
those of life. Some Narcotics tend to produce inebriation ; 
, others, sleep; others again, delirium. In the third place 
I some Nemrotica tend airaply and primarily to depress nen-ons 
I force. Tliey may act on the whole nervous system, or on a 
I part of it only. They are often very powerful ; and they arc 
of use when, from any cause, some part of the nervous sys- 
tem is over-excited. They are called Sedatives. Like other 
Neurotics, they are used in medicine as temporary agents in 
temporary emergencies. If a permanent action be required, 
the remedy must be constantly administered, so that the effect 
I may be kept np by continual repetition. 

In the Ninth Proponlhn it is affirmed of Astringent mcdi- 
I cines that they act by passing out of the blood to muscular 
I fibre, which by their contact they excite to contraction. They 
I do not so much influence the voluntary fibre of the muscles, 
I which is under the direct control of the nei-vous system ; but 
I they eliiefly manifest their action on the involuntary or un- 
I striped muscular fibre, which is not directly controlled by the 
I IbraJn and ner\'e- centres, and for this reason more under the 
I operation of external or irritating agents. Meeting this in 
L the coats of the capillary vessels and of the ducts of glands, 
I they are enabled to act as styptics, and as checkers of secre- 
The action of jVstriiigents appears to depend ou a che- 
mical cause ; for wc find that all of them jioesess the power of 
coagulating albumen. 

The Tenth Propoaiiion treats of Eliminatives. It is not 
d simply that these increase the secretions of a gland ; or 
t they stimulate the glands while passing by them in the 
blood. But it is laid down as a rule that they act by tlicra- 
lelves passing out of the blood through tlie glands, and that 
nrhile so doing they excite them to the performance of their 
utuxal function. They are substances which are unnatural 
3 the blood, and must therefore pass out of it. In so doing 
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they tend to pass by some glands rather than by others : in 
these secretions they may be detected chemically ; and it is 
on these glands that they have an especial influence. Their 
uses in treatment are various and manifold. 

In these classes are included all medicines that act after 
entry into the blood. On referring to the classification 
which precedes this chapter, it will be seen at a glance what 
groups of medicines are arranged as orders under each class 
or division.* In the third chapter I shall attempt at some 
length to prove the propositions which treat of these four 
cla&ses ; and I shall also attempt to explain the nature and 
mode of action of the orders, or small groups of remedies. 

In the fourth chapter some of the more important medi- 
cines will be considered separately, cither as individually in- 
teresting, or as illustrative of general modes of operation 
previously described. 

I may point to some parts of the Essay as being more ori- 
ginal than others, although not perhaps for that reason more 
valuable. For this purpose may be mentioned the treatment 
of the second and third propositions ; the distinction which I 
have drawn between the two divisions of Blood-medicines; 
the account given of Tonics in one of these divisions, and of 
Anti-arthritics in the other ; the theory of the action of Eli- 
minative medicines ; the experiments made on the action of 
some remedies in particular (Chap. IV.) ; &c. 

* It may be of some U8e if I adduce here a characteristic example of 
each of the great groups of medicines to which I have alluded above : 
Class I. Ilcomatics. 

Div. 1. llestoratives. Iron, in Anajmia. 

Div. 2. Catalytics. Mercury, in Syphilis. 
Class II. Neurotics. 

Div. 1. Stimulants. Ammonia. 

Div. 2. Narcotics. Opium. 

Div. 3. Sedatives. ITydrocyanic Acid. 
Class III. Astringents. Tamiic Acid. 
Class IV. JUlimina fives. Cantharides, and Croton Oil. 



CHAPTER IT. 

[ ON SOME OF THE MORE IMPORTANT CLASSIFICATIONS OF 
MEDICINES, AND OPINIONS OF ADTHORS RESPEC'nNO 
THEIR ACTIONS. 



I HAVE thought it necessary, before stating at length my own 
I conclusions, to refer to some of tlic more important state- 
I'jDents of authors concerning the subject of which I have to 
Itoeat; because by so doing I may to some extent indicate 
Kvhat points are to be regarded as determined and proved, and 
Kirhat as still unsettled, and point out where I can agree with 
(other writers, and where I am disposed to differ from them. 
But should it seem to any reader that a brief and general 
view of the literatiu'e of the subject, comprising an enume- 
fttiou of many various and often clashing opinions, would be 
lely to confuse rather than instruct him, I would advise him 
Dn to the next chapter, with which the present one is 
t essentially connected. 
The opinions of authors on the general action of medicines 
a most cases best ascertained by observing the manner in 
which they have arranged and classified them, grouping to- 
gether those which they consider to be alike in their mode of 
I operation. 

Differences of opinion respecting individual medicines will 
B best considered afterwards, when we come to discuss those 
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mcdicmcs. We are now to make inquiry as to the action 
classca and groups. So that, iu cxamiuing clasSificatioiiB 
a key to the opinions of writers on this matter, we are onlj 
concerned with those which arc founded in some way 
effects and operations of medicines. 

Now there are three different points of \iew from whii 
the action of a medicine may be regarded. We may ask, 

1. Wltat is the ultimate effect of its action on the systei 

2. To what organ or tissue is its action directed? 3. In whi 
way does it operate? 

In other words, we may speak of the result of the aelion 
a medicine, of the direction of the action of a medicine, or 
the wode of operation of a medicine. 

The first of these questions is the simplest, and may 
answered from experience. We know that one medicine is 
Purgative, because it opens the bowels. Wc call another i 
Alterative, because the manifestations of vital action are some- 
what different after its use from what they were before. The 
last question is the most difficult to answer, iHBcaiise it iavolres 
the exact mode in which a medicine first behaves itself, so 
to bring about its recognized operation. 

Though the arrangements and theories of authors have ge*1 
nerally taken into account all three of these questions, yetij 
they have usually given greater prominence to one or otht 
of them. Aud according to this their predominant idea, I 
will take the liberty of grouping them into three schools, for 
the sake of convenience; considering, first, some theories 
and therapeutical arrangements which are based upon the ul- 
timate effect of medicines ; secondly, some that depend npoi( 
their local tendcueies ; and thirdly, some others that 
their mode of operation. 

Among those who have directed attention to their ultimate 
effect, regarding that as generally sufficient for practical pur< 
poses, are included the great majority of those who have das- 
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[ niicd medicines. Sucli arrangements arc practically useful, 
B by their means we are enabled easily to select a medicine 
' which shall produce a requiro<l I'esult. A classification founded 
upon local tendency is such as hardly to admit of practical 
application, for it is too vague. It ia said that the action of 
Mercury ia directed to the blood ; that of a Tonic to the mus- 
« cular system. It is not said how they operate, or how these 
I parts are affected. The terms employed are too wide and in- 
I definite. Supposing the word Neurotic to signily a medicine 
I acting on the ncn'Cs ; we cannot say that any known medicine 
I may not at some time or in some way act on the nert'ous 
system. The same terra means a very different thing wheo 
found in a classification based on the mode of operation of 
medicines, for theu it signifies a medicine acting on the nerves 
I in a certain way which is defined, and it conveys to us an 
I amonnt of information respecting that medicine and its appti- 
Mbility which we had uot otherwise acquired. A ctassifi cation 
I of this third kind, though difficult of construction, would 
laturally be of great practical and scientific utility. The prc- 
l tOBC mode iu which groups of medicines operate has first to be 
|l discovered and laid down, together with the results of that 
I operation ; and it has then to be proved that each remedy 
I included in a class operates iu the exact way predicated of that 
None which do not do so can be coniustcntly included 
Such an arrangement is precise ; there may be a great 
I deal of error, but there is very little vagueness about it. Each 
I Dame and term should contain in itself and iu its position an 
tviaet description of the general action of the substances iu- 
idudcd under it. Such an arrangement I have attempted to 
Bonstmct myself, as it is with the mode of operation of me- 
"dicinea tliat 1 am particularly concerned. The chief and 
obvious objection to such a classification consists in the in- 
sufficiency or insecurity of the data which we have to guide 
Thus the best and safest way ia to select as the bases of 
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primary subdivision those distinctions which admit of being 
the most readily and firmly established^ and not to rest it on 
a number of uncertain or questionable hypotheses. 

I. Opinions concerning the Ultimate Effect of Medicines^ 
AND Classifications pounded on this. 

Most authors have grouped remedies together according to 
the broad results of their action. They do not make inquiry 
as to the mode of operation or behaviour of a medicine after 
passage into the system ; nor do they ask whether this action 
is especially directed to any organ or tissue ; but they judge 
by external evidence of its ultimate eflFect on the body, and on 
the powers of life. 

There is commonly a tendency to describe all medicines 
under two heads, as either causing or diminishing vital activity. 
Dr. Murray indeed confounds these two eflFects, and adopts an 
idea on this subject which was originated by Dr. Brown. I 
shall now represent in an abridged form the classifications 
adopted severally by Dr. Young, Dr. Dimcan, and Dr. Murray. 

Db. Young. 

1. Chemical Agents. 

CauBtics, etc. 

2. Vital Agents. 

A. Supporting strength. 

Nutrients. 

B. Causing action. 

(Partial and transitory.) 

Stimulants, Irritants, Astringents, 
Alteratives, Evacuants. 
(Permanent.) 

Tonicfl. 

C. Diminishing action or sensation. 

(Primarily.) 

Narcotics, Nauseants, Sedatives, 
Diaphoretics. 
(Secondarily.) 

Exhaurients. 

3. Insensible Agents. 

Specifics. 
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In the Dames of these three classes some reference is marie 
to the modus operandi of meriicines^ but the distinctions tluis 
attempted to Ije drawn arc of the slenderest possible descrip- 
tion. Among chemical agents are included some that are 
applied esternally, and net then on the tissues in oliedicnce 
to known chemieal laws. But how can we affirm that some 
medicines passing into the stomach may not operate etiemi- 
cally ? The term vital signifies little ; and the word insensible, 
applied to the third class, is a confession of absolute ignorance. 
It does not attach to a medicine any distinctive character to 
say that we knew nothing of its operation. Pursuing the 
subdivision further, we find that the distinctions are not well 
laintaiued. Tonics support strength, as well as cause action; 
od it can hardly be said that the action of an Alterative, aueh 
e Mercury, is partial and transitory. It seems unwise to have 

ide a separate class of Specifics. They arc C8[)eciany asso- 
Finated with Alteratives. Mercury, Iodine, and others, would 
fall under both groups. Of Evacuants it may be observed, 
that they are also Eshaurient, and thus included in two op- 
posed classes j that their action is not always partial and tran- 
sitory, as, for example, Purgatives may permanently remedy 
constipation ; and that it seems wrong to have separated Dia- 

tphoretics from them. 
t Thus neither the primary nor the secondary subdivisions 
If this arrangement can be reasonably maiutiuncd in theory, 
and we must fall back on the ultimate groups, which are based 
upon common experience. From this failure we may infer 
that the idea that medicines differ prominently iu causing or 
dimiuiahing vital activity, upon which idea this and many 
other arrangements are founded, is in fact an erroneous one. 
_ There is uo such universal distinction. A medicine which at 
E time raises or excites the vital forces, may at another time 
^rcss them; it may do one thiug with a sick man, the other 
liing with a healthy man ; it may have the one effect wlicn 
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taken for a short time in moderation^ the other eflTect when 
taken for a long time or in excess. In fine, the result of the 
operation of a medicine does not necessarily depend upon this 
alternative. Although there arc undoubtedly some medicines 
which tend to stimulate the nervous forces, and others which 
tend to depress them, yet as there are many remedies which 
may operate well without doing either the one or the other, 
and whose operation docs not depend at all upon this, the dis- 
tinction cannot be generally applied. 

The next arrangement, that of Dr. Duncan, appears, as far 
as it extends, to be correct in theory. If some additions were 
made to it, it would be a tolerably perfect classification of this 
kind. Assuming as a basis the ultimate or practical eflFect of 
medicines, we may proceed to divide them into groups in a 
natural way. Food and liquids are of use in the nutrition of 
the tissues, and will form the first class. A second set of sub- 
stances act so as to expel from the body certain humours and 
secretions. Another class exalt the tone of the nervous sys- 
tem, and through it stimulate the system at large. A fourth 
set depress the same. And a fifth group do none of these 
things ; but their action results in certain obvious changes in 
the chemical nature of the secretions. 



Alimenta. 
evacttantia. 

Stimulantia. 



Depbimentia. 
Chemica. 



Db. Duncan. 

Diluentia, Demulcentia. 

Diaphorotica, Errhina, Expectorantia, 
Cathartica, etc. 

Topica (irritants, etc.) 
Goneralia pcrmancntia. 
Generalia transitoria. 

Rcfrigorantia, Narcotica. 

Acida, Alkalina. 
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As far a& it extends, this classification seeme to be founded 
on correct data. The smaller divisions are natural. Thus 
EvQCuants are grouped according to the part of the system at 
which the evacuation is made. General Stimulants arc dirided 
into those which are transitory in action, and those whose ef- 
fect is permanent, as Tonics. Dr. Dimcan is concerned only 
with the idtimatc effect, and enters into no theory respecting 
the action of Tonics. 1 regard them as medicines acting pri- 
marily in the blood, and, applying my terms with a view to the 
modus operandi, I would restrict the term Stimulant to medi- 
dnca acting on the nerves, whose effect is transitory. 

The great fault of this arrangement is the omission of the 
Tery important class of Alteratives. We have medicines which 
increase secretion ; medicines which exalt or diminish the >'ital 
energy ; but where are the remedies which act in the blood ? 
Where, for example, shall we place such medicines as Mercury, 
Arsenic, aud Iodine, which neither act by eliminating, nor 
ty stimulating, nor by depressing, but appear to counteract in 
the blood the agency of certain morbid poisons ? In an ar- 
rangement founded on ultimate effect, they should be grouped 
in a class as Alteratives, as methciaes which result in altering 
for the better the condition of the system. Both Dr. Duncan 
and Dr. Murray seem to have thought that no medicines could 
_»ct in the fluids but such as have a well-knoivn chemical effect 
upon them. It cannot be that medicines should be able to 
affect the nerves, and to influence the glands, in divers ways, 
but that none should exert any action upon the blood, a most 
BUBCeptibic and changeable fluid, the medium of nutrition, the 
of all the tissues, the "fans el origo" of disease. It 
!4fl only very lately that authors have begun to recognize and 
bidude in their arrangements the class of blood-medicines. 
vhich seems to me to be considerably more important than 
iQj other. 

Having showu thus what appear to me to be the correct 



^^m Havii 



24 THEORIES AND 

bases upon which an arrangement of this kind should be con- 
structed^ I shall quote as another specimen the classification 
of Dr. John Murray, but mentioning only its most prominent 

details. 

Db. Muhbay. 
Genebal Stimulants. 

TVTiT JL/ ("Narcotics. 
•*' (. Antispasmodics. 

^ , C Tonics. 

Permanent i a«4^««««*« 
C Astringents. 

Local Stimulants. 

Evacoants, Irritants. 
Chemical Agents. 
Mechanical Agents. 

We find in this division some reference made to the local 
tendencies of medicines. Evacuauts are classed as Stimulants 
which tend to act locally on the glands. In the arrange- 
ment of Dr. A. T. Thomson, founded upon this one, still 
further reference is made to the local tendencies of different 
medicines. (See p. 27.) Dr. Paris has adopted the above ar- 
rangement, but in a very much improved form. So, too, has 
Dr. Royle. Both Dr. Thomson and Dr. Paris take exception 
to the inclusion of Sedatives (under the head of Narcotics) 
among General Stimulants. This is the great fault of Dr. 
Murray^s classification. The idea, as he states, was taken 
from Brown. It is considered that both Stimulants and Nar- 
cotics act alike; that is, that they both produce a primary 
stimulation, followed by a secondary depression; only that, 
in the case of Narcotics (under which head all Sedatives are 
included) the stimulation is very brief, and rapidly passes 
away, to be followed by a great depression. Now, even if 
this were true, the most prominent action would be the de- 
pressing effect, and it is on the most prominent action that 
denominations such as these are usually based. But it is 
well urged by Dr. Thomson that in the case of true Sedatives 
there is no stimulant action whatever; and it is manifestly 
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unrcasoiiablc to siip|)ose tliat the depressing eflcct follows as 
a consequence on tbe primary stimulation, when the latter is 
80 inconspicuous. At any rate such an arrangement as that 
of Dr. Murray can be of little practical utility in its original 
form. A man would be considered to be indulging in the 
wildest and most dangerous fancies who would ruu through 
the catalogue of Narcotics when he desired to produce a gene- 
ral stimulant effect. To this system it might further be ob- 
jected, that Alteratives are again entirely omitted; and that 
the class of Mechanical agents would seem to belong to the 
division of Irritants, included among Local Stimulants. Dr. 
I Murray classes Refrigerants among Chemical remedies, for 
I. which, when I come to speak of Acids, I hope to show that 
Qiere are good reasons. 

[.Opinions CONCERNING THE LocalTendencv OF Medicines, 
AND Classifications founded ufon this. 
Here another step is made in the explanation of the action 
f medicines. They are said to have particular tendencies to- 
' WEtrds certain parts of the body, over which parts they exert 
a peculiar and special influence. It is thought that we shall 
stake an advance in our knowledge of the subject, if wc can 
discover what these tendencies are. An arrangement of medi- 
cines may be made accordingly. It is certainly more scientific 
than a merely empirical arrangement ; and it will be so far of 
; that it will enable us, when we wish to make an imprcs- 
ion on a certain organ or set of organs, to select those mcdi- 
ydnes whicli especially influcuce it or them. There is no doubt 
latever of the existence of these local tendencies. There is 
D doulit that some medicines, such as Iodine, Bromine, Mer- 
ry, and Iron, tend espedally to aft'ect the blood and the 
1-making organs, as the liver and spleen, rather thaa to 
I the nervous or glandular systems; that some tend 
rticularly towards the nerves, and prefer individually diffe- 




rent parta of the nen'oiis syateni] as Opium acts on the brain. 
Aconite on tUc superficial Bcnsory nerves, Digitalis on the or- 
ganic ncn'cs of the heart, and Stramonium on those of the 
lungs. Again, it is c^^clcnt that some medicines tend to act 
on the organs of scerction ; and of these, particular sets select 
particular glands, as Diuretics the kidneys. Diaphoretics the 
glands of the skin, and Purgatives those of the bowels. Thei« 
may he disagreements on minor points, but there can be no 
dispute aa to tlie fact of the existence of these local partialities.* 
I But, though such statements are admitted to he correct in 

theory, it remains still to he considered whether they form a 
fitting basis for a clHssiBcation of medicines. Kow it will 
observed that do theory of action enters into such an arranj 
ment, but merely the tendency of the action of each medici 
is considered; and as each medicine has naturally many 
— tiuct tendencies, it comea therefore under many different heai 

I But the chief practical use of a classification seems to be, that 
we may quickly learn from it the general action or effect of a 
medicine ; so that, if it is stated to have many diflerent ten- 
dencies, and is ranged under no one particular head, we can 
gain from this no very distinct practical information respect- 
ing it. In an arrangement of the kind that we have last exa- 
mined, the most important result is the chief point considered. 
Thus it is rendered useful. And in one of the third kind, 
wliere the mode of operation is the great thing taken into ac- 
count, as each remedy has only one primaiy ojicration, and ac- 
cording to this is classified, we gain from it« designation some 



TW whimiieal "doctrine of signafums" wliii'h proriuled in the 
Uiddle Agea, nnd had its origin ftom very remote timea, bcfvch at Icftrt 
to show tli&t the local tendencios of jaediciDca have always been itiorc 
or less rcL-ogniaed. So slight an experience is euiliciont to deuionstnite 
their esjitencw, that it could indt»d liardly be otherwise. It wm oddly 
iupposcd that every nBtnral subetanoc bore evidonco in il« outward foroi 

f physical pecnliaritiea of the part of tJie eyntcm over which it eicrted 

cumtive power. 
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useful infonnatiou respecting it. It may Bomctimes come 
under another head in its secondary operation, b\it only ac- 
cording to the primary should it be classed, the other term 
being supplementary. The designations founded on local ten- 
dency are further of an indefinite character, Ijccausc they do 
not denote the kind of action exerted. 

Of such a kind is the classification adopted by Dr. A. T. 
Thomson, founded on that of Dr. Murray. He divides what 
he calls I'ital remedies into one division that acts on the ner- 
vous system, a second that affects the secerning system, and a 
third that influences the muscular and sanguiferous systems. 
This is certainly a step in the right direction, Ncrve-medi- 
cincs Bcem to have no relation to those that act on the glands, 
though connected with them as Stimulants by Dr. Murray. 
They are thus separated. Tonics are also separated from Sti- 
4nulant8, and included with those which act on the muscular 
itimd sanguiferous systems. This seems to me to be in the 
l^oain a correct view of their action. I do not consider that 
'fiiey act primarily on the ne^^■es, but on the blood. Dr. 
Thomson places Astringents beside them. Though alike in 
some paints, as with regard to their tendency to affect the 
condition of muscular fibre, yet there appears to be very little 
lent in the mode of operation of Tonics and Aatrin- 
its. There is not altogether much similarity between Quina 
ud Sulphuric acid. 

I will now transcribe the chief divisions adopted in the clas- 
sification of Eberle, which seems to have been the prototype 
of that one since so ably elaborated by Dr. Pereii-a. 
Ebbblb's CLiasBS. 

A. UodtcineB orting on the isieiitinai canal, or its cootenta. 

B. Medicines actijig.on the muflcular ByBt«ni. 

C. On the uterine aygtem. 

D. On the nervonB aystem. 

E. In the circulating eystcm, 
P. On the orgaoB of secretion. 
G. On the respiratory organs. 
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The sulxli vision 9 are founded on the kind of effect pro<lnced. 
As in Dr. Tliomsoti's arrangement. Tonics and Astringents 
are said to act on the muscles ; but no mention is made liere 
of either of them acting on the blood. While Narcotics are 
placed among nen-e-mcdicineA, Stimulants are classed as acting 
on the circulating system. They no doubt act on the neirea, 
and then through them on the vessels ; but so also do Narco- 
tics, from which they are separated. If in Class E are only 
included medicines acting on the organic nerves of the heart 
and arteries, why were they not placed in D, with Nerve- 
medicines ? But if medicines acting on the contents of the 
vessels are meant, why were not Blood -medicines, or Altera- 
tives, placed here? They are entirely omitted; which is cer- 
tainly a fault in this system. 

Dr. Percira seems to have adopted a more correct view of 
both of these cases. He includes Stimulants with NeuroHct, 
and places among Hamatlcs those medicines which are com- 
monly termed Alteratives. It seems to me that when a me- 
dicine acts on the blood, this action oiight not to be thrown 
into the shade, hut should rather be placed before all its other 
operations, as being of more importance than any of them. 
Dr. Pereira arranges in sis classes those medicines which are 
given intcmaUy, having previously made three claasca of ex- 
ternal or topical agents, with which we are not now concerned. 
Some of the classes are again divided into large groups, these 
and the other suhdivisions being either based on more par- 
ticular local tendencies, or on the physiological action of the 
medicine on the part to which its operation tends. 
Da. Peebira's Ci.*bsbs. 
Class IV. Ha^mntica. 

1. Spaniemira. 

2. Wamatinica. 
CbAss V". Pn(mnBtit.-n, 
Cms VI. Neurotifa. 

1. Cereliru-tjiinaiia. 
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Cl»bs VTT. CcBliaoa. 
CLi.9s VIII. Eccritica. 
Class IX. Genetica. 

These groups, though diiterently placed, correspond to six of 
Eberle's seven ckissea. The class acting on the niusculur 
system is omitted. The subdiiision liere is more acciu-ate 
and scientific. Hamalics, or blood -mediciues, are divided 
into two classes. Spanamica, the first of these, arc named 
from their tendency to impoverish the blood. Htsniatinicn, 
including the compounds of Iron, tend to enrich it. Tii the 
first division arc included the medicines commonly termed 
Alteratives, as well as Acids, Alkalies, the compounds of Lead, 
Silver, Copper, etc. In the selectiou of the above name atten- 
tion is paid to the abstract physiological effect of these me- 
I dicines, rather than to tbeir therapeutical applications. The 
I impoverishing of the blood may be the ultimate action of 
such a medicine as Potash or Mercury, but is not exactly 
the primary operation for which it is used in medicine. It is 
produced by the remedy when taken in excess, and not when 
given in small doses. Neurotics, or medicines which act on 
the nerves, arc divided into those which affect the brain and 
spinal system, aud those which are supposed to influence the 
ganglionic system, and through it the heart and great vessels. 
(When we shuU afterwards discuss the action of ncrve-medi- 
cines, it will be seen that it is very difficult, if not impossible, 
to enforce this distinction.) The tUffcrent kinds of Narcotics 
form the first division, while the second includes Stimulants 
l^and vascular Sedatives. The close of Eccrilics iucludcs all 
iicines acting on the glands, commonly called Evacuauts. 
The details of this arrangement, to which I shall at present 
mture to object, are, first, the inultiphcity of classes, and 
wndly, the inclusion of certain medicines in the division of 
erelfro-spinah. 
Three of the classes seem to be superfluous, and only tend to 
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confuse. There is a class of Pneumatics, acting on the respi- 
ratory organs. But Expectorants are found elsewhere among 
Eccritics ; and those medicines which influence the nerves 
of the lungs, among Neurotics, The same with Cceliacs ; for 
Cathartics, found among Eccritics, are the most important 
medicines acting on the intestines. Genetics contain medi- 
cines which control the uterine and sexual systems, which 
may all be reckoned among Neurotics, And yet this midti- 
plicity of names is consistently employed in carrying out the 
principle of this classification, which is, to arrange according 
to the different parts of the system all substances which have 
any tendency to act on those parts. 

Dr. Pereira makes four orders of Cerebro-spinals ; three in- 
clude different kinds of Narcotics, very minutely subdivided ; 
another is called Cinetics. They affect the muscidar system ; 
but it is altogether an assumption to assert that these medi- 
cines. Astringents and Tonics, do so by influencing the nerves. 
As to Astringents, it appears that they do not affect the nerves 
in any way, for which reason I shall have to make a separate 
class of them. For Tonics, there is great reason to suppose 
that in the first place they act on the blood ; so that I cannot 
agree with Dr. Pereira, who ranks them among Neurotics. 
Emetics arc classed by him among Eccritics ; but it seems 
to me that their action is either external, and of an irritant 
nature, or when from the blood, that it is exerted upon the 
ner\cs of the stomach. The stomach is not, like most glan- 
dular organs, a simple emunctory, and it is affected by medi- 
cines in a different way. Whereas gland-medicines increase 
secretion, the chief action of Emetics is to cause an evacua- 
tion of the contents of the stomach by contraction of itself 
and of other muscles. All substances which touch the sto- 
mach cause the copious outpouring of a thin fluid by mere 
contact ; yet we cannot for this reason call them medicines 
which tend to increase secretion. Emetics acting from the 
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blood after absorption, as Tartar emetic, wliicli generally in- 
flucucc at the same time eitlier the luugs or the heart, parts 
Hupplied by t)ie other branches of the vagus nerve, wliich is 
distributed to the stomach, eccm to me to be Specific Neuro- 
I ties, probably acting on that nerve. So that in these jmints, 
I as in some others, I am disposed to differ irom Dr. 
[■ Tcrcira. 

It is apparent that in none of the elassifteations of this 
1 second kind is any mention made of the primary action or 
I modtts operandi of medicines in the eure of disease, as a ne- 
l cessary basis of such distinctions. That nhich is distinguished 
1 by writers as Physiological action, i. e. the operation on a 
I healthy man, is most taken into account. Whereas we natu- 
I nlly desire to be informed of the Thm-apcutical action of 
■Ahesc medicines, — their operation on a diseased man. The 
BiRgents being the same, the conditions are difi'crent, in these 
t^o cases ; from which it results that these two kinds of action 
|tBre often widely distinct. (See the preliminary remarks on 
Hscmatie medicines, in Chapter III.) 



^III. Opinions coNCEaNiNO the MonE op Operj 

Medicines, 4Nd Classifications fodnded on this. 
In this third dirision are included those writers who have 
attempted to account for the mode in which medicines pro- 
duce each their peculiar effects after entering into the hloodj 
and some who have classified them according to their ideas 
on this point. It is with such theories as these that I am 
more immediately concerned in this Essay. Such writers 
bhave dived into a deeper subject than those who have direct- 
led attention to the general cfl'ects or tendencies of medicines 
^mther than to tlic means by which such rcsidts are attained, 
lius it is not to be wondered at that they have sometimes 
ulcd. Those have erred most who liave allowed their imagi- 
kations to lead them aatray from facts, or to guide them in 



matters wliich are naturally iiiconipreiieusihle, to which \ 
reason gives us no clue. 

Attempts liave been made to account for the modus operat 
of therapeutic agents generally, in three different ways. 
1, On meclianical principles. 
3, On chemical principles. 
3. On genera] or vital principles. 

1, Mechanical theories of the action of medicines w. 
greatly in vogue during the seventecuth and eighteenth ci 
turies. There is a tendency in the human mind to cxpl^ 
everything; and it was only natural for men who knew little 
of chemistry or of physiology to resort to the science of phyai 
which they could comprehend, in attemptuig the explanati) 
of observed phenomena. 

John Locke, in liia Essay concerning the Human Undi 
standing, published in 1689, gave it as fiis opinion, that t 
shapes of the minute particles of medicines were sufRcient f 
account for their several operations. 

" Did we know," said he, " the mechanical affections of tJ 
particles of rhubarb, hemlock, opium, and a man, an 
maker does those of a watch, whereby it performs its opei 
tiona, and of a file, which, by rubbing on them, will alter i. 
figure of any of the wheels, we should be able to tell befon 
hand that rhubarb will purge, hemlock kill, and opium t 
a man sleep." This idea did not originate with the 
metaphysician. The first ruibments are to be foimd in tbi 
doctrines of the Methodic Sect among the Romans, a media 
branch of the Epicurean school. They held that disease 
depended either on constriction or relaxation of the tis 
and that medicines oi>erated by mechanically afiectiug these^ 
conditionB. 

The simple and philosophical statement of Locke was not 
improved by the various applications which were subsequently 
made of it. At the early part of the eighteenth century thesed 
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ideas derived great support from the prineiplea inculcated 
by Dr .Hermau Bocrhaave, the learned physician of Leyden, 
He likewise supposed that many diseases of the solid parts 
were to be attributed to a weakness or laxity of the animal 
fihrea, and were to be cured by external or internal agents, 
which should act mecbauically on those fibres so as to increase 
their tenacity. Also, that disorders of the fluids often de- 
pended on their being too viscid, and that tliis condition might 
be improved by agents which should attenuate this viscidity. 
Dr. Archibald Pitcairn, a Scotchman, the immediate prede- 
cessor and contemporary of JBoerliaavc, was elected to the 
Chair of Physic in Lcydcn in l(i91, and was also an able 
exponent of the mathematical theories. But he applied to 
physiology those ideas which were employed by the other to 
throw light upon physic ; if that may be called Hffht which 
was at least an improvement ou the ignoranee which preceded 
it.* He explained the digestive process by the mechanical 
trituration to which the food was subjected iu the stomach; 
and accounted for secretion by supposing the existence in 
glands of vascular pores of different sizes, which intercepted 
certain particles of the blood ; actually giving for the process 

mathematical forranla. He was a vehement opponent of 
ho based their theories on the then youthful science 

chemistry, who, having scarce yet shaken off from them 
dust of alchemy, only substituting Acids, Alkalies, and 
Fermentations, for Sail, Sulphur, and Mercury, fell easy vic- 
tims to bis satire. 

Dr. Cliarles Perry, in 1741, propounded a mechanical view 

the action of Mercury and Arsenic. He thought that the 
les of the former, being round and heavy, were able. 



1 one of the first who, Ipaving the u\A conjectural melhod 
f phygiual writers, struck into a new and more solid way of reasoning, 
d upon oliservatiouB and mathematical principles." — Petfaee to 
'. Pitcairn s Wurl-i , 1715. 
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when shaken about ia tlic vessels, to break up and to anmhilste 
those crude aerid humours which were the causes of disease : 
and that Arsenic oeted as an irritant by the sharp and pointed.— 
nature of its atoms. He attributed tbc occasional poisouooi 
effects of Mercury to the prescuce of Arsenic or some aui 
substance aa an impurity.* 

Dr. Mead, iu 1751, states that the administration of mer- 
cury is dangerous iu cases where there is carious hone, aa 
there is a fear that its ponderous particles may break the n 
lamellte.t He wns the Court Physician in the reign 
George II. He accounted for the poisonous natiu^ of t 
vonom of serpents by asserting that it consisted of pointed par- 
ticles, which pierced and destroyed the globules of the blood. 

Dr. Ferry conceived that some medicines, such as Steel and ■ 
Antimony, did not act by their mere bodily presence, but ( 
certain subtle vapours wliich emanated from them, and affcctedfl 
the vital spirits. This was a very misty notion. He stated 
that he borrowed tliis idea from a great philosopher of the 
German nation. This was probably Boerliaavc, who lectured 
at LeydcQ in 17l>7, 

Among those who regarded with favour the mechanical hy* j 
pothcsis, were Foiircroy and Hecquet in France, Van Swiet^i 
and Huygens in Holland, and Bellini in Italy. Excepting 
perhaps the case of external irritants, those explanations of 
the action of medicines have becu universally condemned by 
scientific men at the present day. Doubtless these old au&ore 
were in the wrong, both in applying one hypothesis to the 
action of all remedial agents alike, and still more, in carrying 
their theories into such minute details, where it is impos- 

" '■ A Treatiac of DiBeasoji in General. wLerciii tlio tnic eaUBM, na- 
tures, and csscnceB of nil the principnl diseiweB incident to the Inunan 
bodjr, ore mechanically aivounted for and eiplwned, and their respectiTe 
it)t«Qtion8 of cure wsignod upon the Bane principles," vol. ii. p. 313. 320, 

t '■ Medionl Procupt* and Cautions," pa^294. 
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sible that they should be verified. And yet we may go too 
far in our condemnation of all such idcaa, It docs not seem 
to me to be so impossible, or even improbable, that the ope- 
ration of Borae medicinal agents, particularly those which act 
on the nen-CB, may depend in some way on the sliapes of the 
atoms of these substances, as related to those of the tissues 
which they influence. At least, there is no other more plau- 
I nble explanation of the power of such substances. We know 
that the nerves arc very mueh under the influence of mecha- 
nical impressions, upon which depend the phenomena of two 
' at least out of the five senses, those of hearing and touch, as 
' probably also of the other three, if ttc understood them better. 
( "We know also that if wc accept the Atomic theory, hy which 
I ao many chemical phenomena are cleared up and explained, 
I we must admit a certain definite and peculiar arrangement 
I and shape to the ultimate particles of every compound body. 
E These eonaidcrations render it possible that the ultimate par- 
f tides of a stimulant medicine may be of sneh a nature as to 
B Irritate, or to refuse to coincide with, the ultimate molecules 
1 of the sensitive nerve with which they come in contact ; and 
I those of a sedative may, on the other haudj be so shaped and 
F%rranged as to dovetail with those particles, and by extin- 
guishing, as it were, their salient points, to cloak their vital 
sensibility. This is obviously a mere conjecture, and the only 
value which can attach to it is, that it appears in some sort to 
ntplaiti a thing which without it is inesplicable. 

Some modern writers have attempted to clear up the actions 
f certain medicines by their supjxised influence on the phy- 
3al process of endoamosis, as carried on through the coats 
the stomach and intestines. Poisseuille and Mattcued 
iftve attempted to prove that the action of saline liquids in 
ssusing pmging, and that of a solution of morphia in pre- 
mting the same, may be explained by the endosiriolic pro- 
terties of these llijuids, as ascertained by experiment. It 



doCB not seem to me that tlieae ideas can be successiiilly n 
taiued. {Vide Tro^. II.) 

2. Several attempts liavc been made to explain the gcnei 
action of medicincB ou chemical principles. 

Perhaps the strange doctrine taught by Galen, which pre- 
vailed for so many centuries afterwards, should be mentioned 
under this head, as the first approach to a chemical theory. 
He considered all medicines to be ftol, cold, moial, or rfry. 
There were fom- degrees of each of these properties. In the 
Pharmacopwia Londinen»ia of 1702, translated by Dr. Salmon, 
it is stated of every herb that it possesses in a certtun degree 
one or more of these qualities. It is amusing to find ] 
Salmon in great doubt as to whether Opium were hot or coU 
as the Ancients said one thing, and the Modems another. ' 
Galen supposed that diseases depended on similar qualities, 
and were to be counteracted by medicines ; that, for example^ 
Tre were to meet a hoi disease by a cold remedy. 

The next advance, if such it may be termed, was made I 
the Alchemists of the middle ages, who frequently turned thdr^ 
attention towards the healing art, and almost imagined that 
by their Philosophers' stone they could purifr and rekindle 
the perishable base metal of the human body. One of their 
dreams was, that from Gold, the most dm-able of metals, c 
frora Mercury, the most lively and volatile, they might by their^ 
magical arts he enabled to prepare a medicine that shoul 
render life perennial. A most impracticable formida for t 
pre|)aration of this Elixir Vila was given, among others, 1 
Carolus Musitaniis. Basil Valentine, who flourished in the 
fifteenth century, did good sen-ice by adding to the Atateria 
Medica the preparations of Antimony, as weU as the Mineral 
Acids. In the sixteenth lived Paracelsus and Van Uelmoa^ 4 
the latest and most enthusiastic of the medical Alchemists,' | 
They considered the chemical priuciplce of medicines, by virtue ] 
of which they operated, to be three in number, — viz. Suit, 
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Sulphitr, and Mercury. And though the seventeenth century 
was illumined by the philosophy of Bacon, and the discoveriea 
of Newton and Boyle, we find that this strange doctrine sur- 
vived ill fttl! i-igour at the commencement of the eigiiteenth. 
It is laid down as an axiom in Dr. Salmon's Phannacopccia 
in 1702* 

About the middle of tliia century there arose a new sect of 
chemical philosophers, somewhat letter informed than the last. 
They imagined that most diseases depended on the predomin- 
ance in the blood of acid or alkalic humours, and that each of 
these conditions shoidd be counteracted by a direct chemi- 
cal antidote. They supposed also that the various secretions 
were the products of ftrmevtations in the blood which took 
place in the neighbourhood of the glaudidar organs, { Vide Eli- 
minatives.) In some of their ideas there was much that was 
Teasonable ; but it must be confessed that they were rather 
imaginative than argumentative, and, knowing really but little 
of the principles of that science on which their system was os- 
tensibly ba.sed, they were ill qualified to contend with their op- 
ponents of the mathematicid school, who at least understood 
their own position. Foremost among these new chemical phi- 
losophers was Ilaymond Vieussen.s, who was seyerely censured 
by Dr. Pitcairn for having asserted that he had found an 
acid in human blood. t Vieussens was one of the earliest of 
the sect, wliich afterwards numbered many followers. 

There is very little that is tangible to he discovered in these 
Cld chemical theories of the action of medicines; and it is 
not to be wondered at that most of them have faded away be- 
ibrc the advance of science, and particularly before that won- 



i 



• "If there be any bodiea — suppose gold and silver — out of which all 
these principles cannot be drawn, let not the artiBt think that it is be. 
canae they nre not therein contained. No ! it is becnuae that God has 
aO firmly united thom nfjainel the pMsibility of oiw Bepawtion." — p. 809. 

t !>»■- PitMura'H Works, 1715, p. 219. 
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derful development of the sdence of chemistry, which Imb 
distinguished the end of the last, and the first half of the 
present century. 

We have seen that some of the early writers made great 
account of the affinities of acids and alkalies. So also a che- 
mical explanation of the action of tliese remedies is generally 
adopted by ivriters at the pi'esent day. It is known that they 1 
have powerful tendencies to combine with each other, and it j 
is supposed that these affinities are manifested even in the | 
living blood. 

Sehultz attempts a liirther chemical explanation of their ] 
action in some diseases, particularly indammationij. He says 
that both afieot the condition of the blood ; but that acids tend ' 
to dissolve and destroy the corpuscles, wherefore he terms 
tliem Hamatolylica Phyaoda; and alkalies preveot the coagu- 
lation of the fibrine of the plasma, for which reason he calls | 
them fficmaloli/lica Plasmatoda. 

Some modem writers have tried to extend a chemical theory ' 
to the operation of medicines in general. This is an error to i 
which those who have devoted themselves particularly to the J 
study of chemical phenomena are especially prone, 

Miiller thinks that the agency of many remedies may h» I 
explained by their chemical affinities. He supposes that they I 
may effect a change in the nutritive fluids, or that they may | 
so disturb the state of combination in which the elements of ^ 
au organ may be, that it becomes insensible to the action of I 
morbid stimuli. Some chemists have accouuted for the action 
of Alcohol by its chemical affinity for the brain substance. 
Liebig considers that the similarity of their composition to 
that of the brain may serve to explain the operation of such 
medicines as Quiua and Morphia. Such ideas as these are at < 
the best purely hypotheticnl, and even as theories they seem 
to me to be untenable, — for what reasons I shall have to 
show when I consider these remedies. Liebig has hazarded 
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several other explanatioua of a similar kind, of winch the ful- 
iowiug is au example : — " The frightful etlects of Sulphuretted 
Hydrogen and Hydrocyanic Acid are explained by the well- 
known action of these compoundB on those of Iron, when Al- 
kalies are present, and free Alkali is never ahsent ia the blood." 
{Organic Chemistry, p. 27t.) Now in the first place it is not 
proved that the complete abstraction of iron from the blood 
would occasion sudden death, though doubtless it is a neces- 
sary constituent of that fluid. Further, Prussie Acid acts on 
the superficial nerves ob an Anodyne when applied externally, 
which it can hardly do by displacing iron. Besides, by parity 
of reasoning. Ammonia, or Benzoic or Cinuamic Acid, should 
precipitate iron, if present in the blood in the soluble state, 
and Sulphuric or Nitric Acid should dissolve it, if in the state 
of peroxide ; and yet none of these agents are frightful poisons. 
It is not to be imagined that chemical solutions and decom- 
positions of every kind are allowed to take cB'eet in the human 
system in the same way as in the laboratory of the chemist, 
for there are in the former many disturbing and controlling 
causes nliieh suffice to hold them in check. 

Another theory by Liehig, that Alcohol and similar mate- 
rials operate aa Narcotics, by appropriating to themselves the 
OiTgen wliich should maintain the vitality of the tissues by 
ciitcring into combination with them, — and a somewhat simi- 
lar explanation of the action of Narcotic remedies, given by 
Dr. Snow and others, may be mentioned here among chemical 
theories of the action of medicines, but must be treated more 
at length hereafter. {See Narcotics.) 

Wc may for the present conclude, that though the actions 
of many remedies may bo partly elucidated by chemical con- 
siderations, it is impossible to account for the influence of all 
alike in this way. For at least, as it seems to me, the actions 

^^M most nerve- medicines, and of gland-medicines, cannot be 

^^BBsonably explained on any such hypothesis. 
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S. The raoat plausible esplanations of the mode of opera-' 
tion of mediciucs have been founded on vital or general priu- 
dples. By vital I mean that these theories concern actions 
which could only take place in the living body. They may 
termed general principles, because the groimda on which 
are based are neither mechanical nor chemical, hut soraethii 
different from both. Tlie terra dynamical has sometimes 
applied to an ill -understood rital action of this sort. 

Many different ideas have beai broached to aceouitt thus 
for the action of medicines. Some, who have constructed 
very ingenious and plausible systems, have explained in dif- 
ferent ways the operations of different groups of medicines. 
But when otiiers have adopted a single inflexible hypothi 
to account for the action of all alilce, this is found, as might 
be supposed, to be of a very untenable character. I will now 
consider very briefly sevei-al such ideas ; first, for the sake of 
cleaniCBs, diWding them into seven sections. I shall explain 
my meaning as I proceed. Different writers have supjKJsed 
that the general o[)eration of remedies in the cure of discaaa 
is conducted in these various ways. 

a. By degrees of stimulation. 
If. By counter-stimulation. 

c. By opposition. 

d. By simitar agencies. 

e. By elimination. 
/. By alterative actions. 
g. By various counteractions. 

a. This idea has received the title of the " Brunoniait 
Tlieoiy," from the name of its founder. It nas promulgated 
by tlic famous Dr. John Brown, at the close of the last cen- 
tury. He considered all diseases to arise from excessive or 
diminished " excitement." He was of opinion that all medi- 
cinal agents were stimulants, only that some acted bo power- 
fully an to produce " indu-ect debihty." These latter were to 



priu- 

itions ^^ 
ay btf '^H 
thqr^l 
thin^^H 
beeitf^H 




(LAaslFICATlONS. 41 

be used in stlieoic, the others in asthenic disorders. But it is 
to be urged against this idea, that many sedatives produce no 
^tprcciahle degree of " primary Htiniulation ;" that alterative 
Xaedicines are neither atimiilant nor deprcssent ; and that tlie 
actions of differcut therapeutic agents, — as, for example, of 
Opium, ]\fercury, and Rhubarb, — difler very much in quality, 
and not simply in degree, as Dr. Brown suppoBed. The prin- 
ciple, then, cannot be maiutaiued. 

b. Rasori and other Italians adopted a similar idea about 
the commencement of this century, only that they supposed 
two contrary agencies, instead of variations in the degree of 
the same action, like the Brunonians. Giacomini classified 
medicines on this plan. The two classes of medicines are 
termed " Hyi>ersthenics" and " Hypostheuics," — i.e. Stimu- 
lants, and Contra- stimulants or Sedatives. Tlicse were to be 
used respectively in asthenic and in sthenic disorders, But 
this idea did not originate with these phytiiciaus. It prevails 

long the moderu Hindoos, and seems to have beeu inculcated 
certain medical writcre of that nation in very remote 
(On the Hindoo System of Medicine, by Dr. fVhe, 
., p. 213.) 

The last-mentioned idea supposes only one kind of op[io- 
ntion, and therefore only two descriptions of diseased action. 
But a much more plausible notion thau that i», that each par- 
ticular diaease or symptom is to be cured by administering a 
remedy which is capable of producing a contrary state. By 
this contrary condition the disorder is to be neutralized, This 
was the maxim of Hippocrates — ra ivavria twv ivavruov 
iarXv iTjiiaTa — " contraries are the remedies of contraries." 
(De Flatibus, par. iii.) On this principle we give purgatives 
in constipation, opium in diarrhoea, sedatives to reheve pain, 
Budorifics to combat dryness of skin, etc. etc. But the rule 
becomes inapplicable when the cause of disease is so coniplU 
ited that we cannot tell where to find a substance that shall 






directly oppose its agency. Besides, it cannot in theory 
universally applied, for it takes no notice of treattnent 
evaciiation or by revulsion. 

d. 1 am brought now to an idea which is directly 
to the last. The rule of the disciples of Hahnemauu 
" Similia similibus curautur" — or, diseases are to he cured 
by remediea which shall produce eflects similar to them. Now 
if this were the case, the majority of disorders would be hope- 
lessly incurable. We know of no mediciuea that are capable 
of producing such affections as ague, small-pox, or phthi^ ; 
and when such remedies are known, their employment would 
certainly be singularly objectionable. Who would administer 
Strychnia in tetanus. Opium in congestion of the brain, or 
irritants in gastrodynia V The arguments alleged in support 
of the theory arc of the most fallacious kind. For esamj 
it is said that diaphoretics cured the sweating-siekness, 
purgatives are given with advantage in diarrhcBa, on the 
" HoraoDopathic" principle. But it should be obsened that 
the sweating in one case, and diarrlioea in the other, are the 
attempts of nature to get rid of the disease by eliminating a 
poison ; and that in seconding these attempts we are availing 
ourselves of an agency which does not resemble the disease^ 
hut is like to the natural mode of cure. Such treatm* 
depends, in fact, upon the principle which will have to 
considered next in order. 

The homceopathists would work a strange revolution 
Materia Mediea.* Charcoalj Silica, and other subBtani 

• I have oinitt«dhere to malie mention of the doctrine of infinitcsin; 

doses, uol only because it ia out of mj province, but because it is rehl^ " 
too uiireuBOuable to be even discnaBcd. When it ia said Ibat ibe deeil- 
liontli of a (train — tlte ordinary dose mnoog iJiese practitioners— is es- 
pTe»«ed by a fraction, the dvnominalor of wliioh is a unit followed by 
aiitty ciphers, this Blatcmeiit will be surely cnouyli for any man who it 
at all Bcquaiutod nilb figures. I do not roiicoive it lussible that multa m 
is dimtihle to auythiii); like this ext«iit. 
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commonly supposed to be inert, appear as remedies of won- 
derful efficacy. It is aaid that Belladonna produces a state 
iikc scarlatina, and also a condition reacnibling hydrophobia, 
aod thus cures both of these disorders. Of these three propo- 
flitions it is almost needless to say that all are equally erro- 
jseoue>. Further, an experimental trial of tliis priuciple was 
lade by Andral ou a large number of paticuta at the Acade- 
iu Paris, with the assistance of the homceopathists thcm- 
■lldves. The medicines were carefidly and fairly administered, 
it in no one instance were they successful. {Medical Gmette, 
■Tol. sy, p. 922.) 

e. The idea that diseases arc to be cured by assisting nature 
to eliminate from the system the morbid material, is pr<»bably 
■B old as medicine. It was one of the doctrines of Hippo- 
crates ; but long even before his time it appears to have been 
inculcated by a certain sect of old medical writers among the 
Hindoos. These last were the very earliest advocates of the 
loral pathology. {Dr. ftlse, op. cU. p. 212.) Dr. Thomas 
lenLam, bom in 1634, the contemporary of Harvey, and 
most iUustrioua of the cai'ly English exponents of the 
loral system, was probably the first in this coimtry who 
■ly elaborated this view of the action of medicines by 
elimination, which has been more or less approved, though 
universally applied, by all who have lived since his time. 
Agreeing with Stahl in liis view of the advantages of the " ex- 
itant" treatment of diseases, he thought it better to rely on 
"vis medicatrix natunc," than to make rash or violent 
impta at a cure. He maintained that what we call a dis- 
re was in fact " no more than a vigorous effort of nature to 
w off the morbific matter, and thus recover the patient."* 
He proposed, therefore, that our efforts shoidd be directed to 
assist natiu^ to procure the evacuation of a poison, promoting 
t Works, irmialated (rota the Latin by Dr. Swsa. 
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its elimination by acting on the various sepretionB— as by pur- 
gatives, diaphorcticSj and such medicines. For he had noticed 
that in fevers and febrile disorders the crisis or turning-point 
was geiicrally accompanied or preceded by an increase in one 
or more of these secretions, and he regarded this as an in- 
dication of the treatment to )>e pursued in all such cases. 
"That," said he, "appears to be the best method of curing 
acute diseases, which, after nature has pitched upon a certain 
kind of evacuation, assists her in promoting it, and so neoes- 
sarily contributes to cure the distemper."* He further pro- 
posed, that in the treatment of chronic diseases, when nature 
herself was slow in ]»rocuring this evacuation, we should seek 
for specific medicines, by which we might assist her in doing 
BO, and thus effeetually expel the morbific matter. Tliis theory 
was reasonable and natural compared to those that followed 
it ; but it was nearly extinguished and forgotten amid the war 
of opinions which was subsequently kindled by the aphorism* 
of Boerhaavc. About this time, we find Dr. Pitcaim mixing 
up tliis idea with his mechanical notions, in a treatise " On 
the Cure of Fevers by Evacuation." Husham also, in 1729, 
maintained similar principles. 

At the present day a more enlarged view is adopted. It ia 
admitted that we may often assist these attempts of natrare at 
a cure, and do good by the use, when thus needed, of cvacuant 
medicines ; but at the same time we must allow that there are 
many other advantageous modes of treatment, — that we may 
sometimes cut short a disease in the blood, or relieve a dis- 
order .by controlling vascular or nervous excitement, without 
resorting to elimination at all. 

/. M. Broussais was one of the first who rightly maintained 

that many medicines were of use by means of an allerative or 

revulnve action, by producing a distinct effect which diverted 

the attention of the system from the disease. His followers 

• Preface to the same. p. 22. 
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have classed remedies under three heads, — as Stiinu/ants, De-. 
bilUants, and Revulsiies. lie maintained also some other 
peculiar ideas. 

Blood-medicines are commonly termed Alteratives, from 
the notion that they divert or alter the original disease 
by setting up in the system a peculiar process of their own. 
The term Revuhive is especially applied to medicines which 
produce a powerful local effect, and are supposed so to occupy 
the attention of the eystem as to tend to cure the disease which 
formerly engaged it, Counter-irritants externally, and emetics 
among internal medicines, are generally admitted as revulsives. 

The idea of revulsion is a promuient feature in the arrange- 
ment of medicines adopted by Dr. Schultz, of Berlin, who adds 
to the al)ove. Expectorants, Purgatives, Diuretics, and Sudori- 
fics. He divides medicines iuto Bio/i/tica, tending to dissolve 
life and structure; Anabiolics, which tend to stimulate the 
same; and Agonistics, tending to produce a "defensive" pro- 
cess, and acting by revulsion. Eacli class is again divided iuto 
those which afiect the oi^ans and nutrition in general ; those 
which act on the blood ; and those which particularly influence 
[ the nerves. J will give examples of each. 

SCHTTLTZ' 

A. BiOLTTici. {Deprciscnli.) 

1. PlastUytica. 

2. Hsinat«Iytiua. 
- rolytic. 

{Ej^citantt.) 



(Mereury, AltoraUvce 
(Acids, Alkalies.) 



3. Ncu 

B. As All 101 

1. PlHstibiotica. 
%. HiDiiiatobiotiim. 
3. Neurobiotictt. 

C. AooNiSTici. {RevuUivei.) 

1. PlftslagoiiiBtica. 
Ii. HiemiitagonUtica. 
3. NearagoniBtica. 

These divisions are again subdivided with great minuteness, 
■ceonling to their supposed operation. And yet it will be seen 



(Astringents.) 
(Diffusible stimulonls.) 
(Opium, Stryclinia.) 

(Purgatives, etc.) 

(Ii-ritanU.) 

(Emetics, Expettorants.) 
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. that, in spite of the hard names, there is an admirable sim- 
plicity iu this arrangement. So many and so various are the 
statements made, and so plausible the theories involved, that 
I eaimot accord to it here a fair consideration. I must object 
to it, however, that there is too much generalization, and, 
what is more important, that many medicines may cure dis- 
eases without necesaarOy causing either excitation or depres- 
sion, or acting distinctly by revulsion. The only principles 
of action admitted here are these three, the same which arc 
adopted by the disciples of Broussais. To suppose that medi- 
cines acting on the glands are only of use as revulsives, that 
they have no influence on the blood, and arc never engaged in 
purging the system of peccant or morbid matter, is surely 
incorrect in theory. Medicines of the first class, when given 
iu proper dose and iu fit cases, are not engaged in destToyiitg 
organization, nor is it invariably the case that such remedies 
as Mercury, Acida, and Alkalies act even as depreBsents, when 
given in moderation. 

Further, the lines of distinction arc too arbitrary, and drawn 
with too much precision. The variations ui the actions of 
different medicines are too many and too great to be thus 
easily accounted for, and we do not know enough about many 
of them to be able to defuic their operation so exactly. And 
there is no explanation at all given here of the sjiecial ten- 
dencies of some remedies, by which we are enabled to cure a 
great niimber of disorders. 

g. The Hippocratic maxim was a step towards a correct 
solution of the therapeutical operations of remedial agents. 
The humoral tiieory of Sydculiam, and the threefold action 
supposed by Broussms, were further advances in the right 
direction. But these views were all too confined. Correct 
OS far as they extended, they did not embrace the whole range 
of the subject ; for it is impossible to explain by any one of 
them tlie operations of all medicines. 
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Biassed by the satisfactory observation which he had made 
of the modus operandi of particular medicines, and misled by 
the insufficiency of his knowledge, each of these writers was 
tempted to apply the view which was applicable to a certain 
aet to all remedies alike. Once persuaded of its sufficiency, 
he easily found arguments by which to fortify both himself 
and others against any subsequent objections. 

The right coiu^e lies in a combination of these various 
theories, embracing what is true and discarding what is erro- 
neous in each of them, and supplying what may seem to be 
Wanting in the whole. None of these ideas being by itself 
perfect, the sounder reasouers of the present day are driven to 
mppose that there are various different ways in which medi- 
cines may counteract, and thus cure, difterent diseases. This 
counteraction is distinct from contrary action ; it may Itc direct 
or indirect ; and it allows of any action in a medicine, tending 
to restore health, except an effect similar to the disease. Such 

view was adopted by Dr. Culleu, the well-known Nosologist, 
■who lectured at Edinburgh towards the close of the last cen- 
tury. He discarded all special and confined views of the 
itioH of medicines, belieiing that they acted in many aud 
various ways, all of which tended to the same end — to coun- 
teract the influence of the disorder. This is well exempli- 
fied in his admirable directions for the treatment of fever, in 
which he enjoined the use of a inimber of different remedies, 

ned according to the nature of the case, and progress of the 
iptoms.* 

Dr. Pcreira, the most learned and acute of modem English 

Iters on this subject, appears, like many others, to have 
'erred a wide explanation of this description. 

On such views my own statements arc based. I suppose 

it a disease in the blood is to be met by agents in the blood. 

First Lines of the Practite of Physic." Fourth Edition, 1784. 
p. 120 «^ «s. 
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which directly or indirectly counteract it there ; that disorders, 
generally temporary, which depend on nervous derangement, 
are to be benefited by remedies which affect the nerves ; and 
in the same way that a laxity of muscular fibre, or a failure in 
a secretion, should be treated by agents which especially pos- 
sess the property of restoring to a right condition such parts 
or functions. 

Concluding, then, that it is impossible to account clearly 
for the actions of most medicines on Mechanical or on Cliemu 
cal principles, we are led to infer that their influence must for 
the most part be vital in its nature — that it must be such as 
could only be exerted in the living body. Even then we are 
unable to fix upon any single rule or formula which shall be 
capable of accounting for the actions of all at once. So it 
seems that the only general explanation which we can offer of 
the modus operandi of medicines in the cure of diseases, is to 
say that they operate by various counteractions. 

This, then, introduces my Third Chapter. 
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CHAPTER III. 

ON THE GENERAL MODES OF ACTION OF THERAPEUTIO 
AGENTS INTRODUCED INTO THE STOMACH. 

The principal affirmations which I have to make on this sub- 
ject are divisible into Ten Propositions, as seen in the Table 
of Contents. 

The first four of these concern the general conduct of me- 
dicines after their introduction into the stomach, and before 
their passage into the blood. Some broad rules are laid down 
by which the course which they take must be determined. 
The action of some few on the mucous membrane is also 
defined. 

The remaining six Propositions treat of the subsequent 
behaviour of those medicines which pass into the blood and 
fluids of the body. Of these, the fifth specifies their general 
course. The sixth states that they may undergo certain 
changes in the system. And the concluding four treat of the 
various modes in which these agents may operate in the cure 
of disease. 

The first proposition lays down the great fundamental rule 
of the action of medicines through the medium of the blood 
and fluids. 

•E 
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Prop. I. — That the great majority of medicines must obtain 
entry into the blood, or internal fluids of the body, before 
their action can be manifested,* 

This is to say, that the mere contact of a medicine with the 
stomach is not in general sufficient for the production of its 
peculiar action on the system. It will be seen (Prop, IV.) 
that the only apparent exceptions to this rule consist of agents 
having a mere local action on the mucous membrane, for 
which simple contact is all that is required. 

Even when acting on any part of the system removed from 
this mucous surface, as when applied to the skin, it is neces- 
sary that the medicine pass away from it to enter the blood 
or internal fluids. In the great majority of instances it enters 
the blood directly. But we know that it would be sufficient 
for its operation if it were to enter through the chyle, or into 
the serous fluid which exists in the interstices of the tissues 
throughout the body. For by these it might at. length be 
conducted to distant parts. This is what is meant by internal 
fluids. For example, when a preparation of Aconite, or Opium, 
is rubbed on to the skin at any part, as soon as it has had 
time to penetrate the cuticle, it paralyzes the superficial sen- 
tient nerves. These are bathed in the interstitial fluid of the 
tissues. It is therefore very easy for the medicine to reach 
them without passing into the vessels at all, though when ap- 
plied in large amount it certainly tends to enter them, and 
may then be carried along so as to aficct parts at a distance. 
Similarly, Belladonna, or Atropine, which, when applied to the 
surface of the eye or the neighbourhood of the orbit, influence 
the nerves of the pupil in such a manner as to cause the latter 
to dilate, must in all probability find a more direct road to 
these nerves than that which is oflered by the vascular system. 

* " A remedy muBt be absorbed, before it can exert any remote ac- 
tion on the animal economy." — Mialhe, L*Art de Formules. 



riHHT PROPOSITION. JJl 

^Ve arc not just now concerned with the way in which tliia 
Itasaage into the blood and fluids is obtained. It is by the 
pi-ocese of absorption. The question of passage by absorption 
is treated in the second and third propositions. What wo have 
now to decide is, whetlier a medicine acta by mere contact 
with the stomach, its influriice being propagated to distant 
parts by means of the nerves ; or by passage thence into the 
system, acting through the mechiim of the blood and fluids, 

T affirm that it operates in this latter way ; and this is to 
be provTd by four considerations, which we will consider in 
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A medicine introduced into the system elsewhere acts in the 
way as when introduced into the stomach. 

This proves at least that contact with the mucous surface 
is not an essential requisite for the operation of a remedy. 
We may cause a medicine to be absorbed by the skin, or in- 
ject it directly into an opened vein. The result of this latter 
ciperiment proves not only that entry into a distant part of 
the system is sufficient for the action of a medicine, but that 
^it wiD operate wlien introduced into the blood. Numberless 
ifa of this affirmation may be adduced. Tartar Emetic 
:ed into the veins produces vomiting. A moistened leaf 
of Tobacco, applied over the radial artery at the wrist, has 
been known to produce vomiting. Sulphate of Magnesia, in- 
fiised into the veins of an animal, has been found to act on 
the bowels.* Or let Croton Oil, or a liquid preparation of 
Jalap, Ithubnrb, or Gamboge, be mbbed in sutBcient quantity 
on to the abdomen, and purging will result. t Mercurial oint- 
ment applied by friction to the skin will produce salivation. 
Extract of Belladonna applied to the temples causes dilatation 

• By Dr. .Aubert. Sm British Bud Foreign Med. Cliir. Ecview, 
Jftliuary, 1853. 
t Aiwrtainod by Dr. Mwlclen, and others. See Paria's Pbarmaco- 
ia. 9th eil., p. Ml. 
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of the pupil of the eye ; and Tincture of Opium dropped c 
to the eyeball causes the pupil to contract. Ammonia inhalet 
as gas iuto the luugs will relieve fainting in the same way b 
when swallowed. The hreatiiing of Prusaic acid, causing i' 
vapour to be applied to the pidmimary surface, is enfficient t 
kill, Pnissic acJd, dropped iu a conccntra,tcd state into tlu 
eye of a dog, causes speedy death. Solution of Aconitina, ap- 
plied to the akin, will produce uumbTicss and tingling of dift< 
tant parts. Injection of Nux Vomica, or any powcrfid poisoDfJ 
into the veins, is rapidly followed by symptoms of poisonings 
like tliosc which would have followed ita introduction into the 
storaaeh.* Tliua contact with the stomach is not necessary, 
but introduction into the system anywhere is sufficient. But 
still, may not the poison in either caac act by influencing the J 
nerves? Even when it has entered the blood, it may i 
travel along in it, but act in a more direct way. So in thfrl 
second part of the proof we must show that a remedy cannot 1 
act by an impression conducted from the siuface of the sto-' J 
mach, or any other part, by means of the nerves alone. 

TOe continuity of nerve is not necessary for the fn-opagatiom^ 
of such effects; but vascular connection is necessary. 

This alone, if established, would be sufficient to prove thai] 
a medicine must be introduced into the cireulation, in orda^'fl 
to act on distant parts. ^Vhen confined to a surface, it can 1 
operate on the remote part only by its contact with the super- J 
fieial extremities of the nerves. For vascular connection to be | 
established, it must first enter the vessels. Many cxperimenta 1 
liave been made which demonstrate that the vessels are the | 
only channel by which medicinal efiects can be propagated. 

M. Mngeudie introduced some Woorara poison into the | 
• An exception should he made htre of certain Rnimal poisons, sudi j 
•■ the venom of aerpenlB, which, though tliej act on the ayatcm wlien j 
introdni^eil directlj into the blood, seem to be rendered innoouoUB by I 
tike action of the stomach, which probablj either decomposes them, or ^ 
resiittB theii- aliiorption. 



[limb of a dog, nhich was only connected with the truuk by 
I means of quilts uniting the divided euds of tlie main vessels. 
lit rapidly took effect. Having di\ided all the nerves and 
mpbatics in the intestine of another dog, he introduced into 
KJt some Nus Vomica, beyond the division. It quickly acteJ, 
iBtid must again have done so tluough the vessels. Sir B, 
iBrodie cut all the nerves of the anterior extremity of a rabbit, 
I near the axilla, and then introduced Woorara into tlic foot. 
I It rapidly acted.* Thus we see that vascnlar ^<ouuectioii is 
Eaofficient, and that nervous connection is not neeeaaary. By 
■ Other similar trials it is foimd that vascular connection is 
absolutely necessary, for when it is interrnpted, the action 
cannot be propagated along a nerve. If, on introducing poison 
into an extremity, a cord be tightened round the limb above 

I it ao as to intercept the flow of blood, no effect ia produced. 
It takes eflect after the ligature is relaxed. Sir U. Brodie 
^trodueed Woorara into the leg of a dog, which was con- 
nected with the truuk only by means of the principal nerve, 
.terefuUy dissected out. No effect followed. M. Ehbcrt found 
itfaat poison would not act when applied to an amputated limb 
connected with tlie trunk by a nerve only. Thus vascular 
Qonnection is necessary; whereaa contiunity of nerve ia not 
necessary, neither is it suffieieut by itself.f Woorara poison 
ia a sultstaucc wliieh acts with great rapidity on the nervous 
system ; and if its action eanuot be propagated by means of 

PB nerves, a fortiori would it seeai that slojver poisons must 
t through the circiUation. But, granting that it has been 
own that introduction into the stomach is not necessary 
r the action of a medicine, and that when in the stomach 
' Physiological E«<enrchea, pp. 63-67. 

t It ahoold be mentioued that Sir BenjamiD BroUii-, tkougii admit- 
ting the force of the above expentncats, and deriving from them very 
jimilmi inferoui'eB, yet cunsidera it likely that llie action of a mediuine 
or poiaou may he parlly propagated by Dicans of the nervous system, — 
Op.cil.p. 127. 
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medicines do not act by influencing the nerves, still it may be 
objected that the rule cannot possibly be universal. It may 
be urged that some poisons and medicines, as Hydrocyanic 
acid and Ammonia, act with such great rapidity, that we can 
only suppose their influence to be transmitted directly along 
a nerve-fibre to the nervous centre, because the process of 
passage in the blood to this distant part would be &r too 
slow. This argument requires us to prove a third thing. 

The circulation of the blood is sufficiently quick to account 
even for the operation of those poisons which act most rapidly 
by influencing the nerve-centres. 

There is no poison whatever which acts so quickly on dis- 
tant parts that the circulation cannot previously have had 
time to conduct it to them. By means of an instrument in- 
vented by M. Poisseuille, Dr. Blake found that a chemical 
substance traversed the whole circulation of a dog in nine 
seconds, and of a horse in twenty seconds.* The results of 
Hering were similar. M. Volkmann, in the tenth chapter of 
his work on Hnmadynamics, states, as the result of several 
experiments, that the whole circulation in an adult man oc- 
cupies exactly G5'76 seconds. 

Now a poison that operated by nervous connection would 
probably operate directly it touched the stomach. This is not 
the case even with Hydrocyanic acid. This, the most sudden 
of all poisons, before it takes effect, allows sufficient time to 
elapse for the blood to conduct it to the brain. Blake made 
an interesting experiment upon it. He placed some on the 
tongue of a dog, having first fitted a tube into the larynx, so 
as to prevent the vapour from passing into the lungs. The 
effect did not commence until sixteen seconds had elapsed, 
and forty-five were required for its completion. This allowed 
of time for absorption. 

Thus it is proved that poisons act when introduced into the 

* Vide Paper in Medical Gazette, June 18th, 1841. 
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tern at any poiot; that vascular connectioii is required for 

this action ; aud that the rapidity of the circulatiou is iu all 

cases quick enough to account for it.* 

But tliis last is only a proof of posm.bilUy, and docs not by 

itself show that a substance may not nevertheless act through 
^^ the nerves. And to the experiments on nervous connection 
^^Lsome may object that no conclusions oil this point can be 
^^H drawn from trials made on isolated and exposed nerves, Sn 
^^Hlre may imagine a person to be still incredulous as to the 
^^Hlruth of the Proposition, that medicines must pass into the 
^^HUood before they can act. But a fourtli consideration will 
^^B suffice to bring this probability as close as possible to a cer- 
^H iainty. 
^^^ The ffreat majority of medicinet have been detected in the 

blood, andfonnd in the secretions formed out of it. 

Ha%ing tried to prove that they must pa^ into the blood,* 

»if we find that they actually do so, vc shall establish a stronger 
owe. Isolated observations on this subject have been fre- 
quently made. Thus iu 1847 Mr. Allen detected Daturia in 
the urine of a man poisoned by Stramonium. In 1824 M. 
Runge had discovered in the same vi'ay the principles of Hen- 
bane and Belladonna. Klctzinsky finds that if the throat be 
^^Hgiurgled for five minutes with the solution of any soluble mi- 
^^^Me^al salt, its presence may be detected in the urine next eva- 

• Thus I havo repeatedly observed, when a dog or otlipr ooimal has 
been poiBooed by Pnisaic ncid and the body opened immediately after- 
wards, that the blood and ail the ports smdl strongly of the poison, 
before the atomaoh has bct>a opened. It is supposed by Bome, and with 
much plausibility, tliRt highly difiuKible and volatile poisons, auch sa 
Hydrocyanic add and Conia, mny reach the ncrvoua ci'nlres (upon 
which they act) ewn. more rapidly than by passing round in the blood, 
i,e. by at otUM permeating and mingling with the fluid or serous atmo- 
sphere of the system, by which means they may be at once conducted, 
idmoet in a attaight line, to the port iaAuenced. (See above, p. SO.) 
— JSuMoralconnerlioii ia probably an equivalent to the i 



mtioncd above, and ii 



» may be siibBtituted for it. 
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cuated. (Jn«i. Med. W. 1853.) M. Ragsky was the first to 
detect Chloroform in the blood. {Journal fur Prakt. Chem. 
1849.) This has since been done also by Dr. Snow and Dr. 
Taylor. Dr. Golding Bird observes that Indigo^ when given 
for Epilepsy, has turned the urine blue ; that Logwood also 
passes into it, and causes it to give a dark precipitate with 
solutions containing iron ; and that during a course of Copaiba 
or Cubebs, a resin may be precipitated finom it on the addi- 
tion of Nitric acid. Krimer has detected Prussic add in the 
blood oi persons poisoned by it. Sulphur has been detected 
in the perspiration. Mercury in the saliva, when these medi- 
cines have been administered- It would be easy to multiply 
such instances. Their bearing on the question is apparent. 
For if a medidne cannot be proved to pass into the blood or 
secretions, we cannot so certainlv affirm that it does not act 
through the nerves. But the experiments of Tiedemann and 
Gmelin, and since them of Wohler, have definitively settled 
this point. The former two have found the great majority of 
mineral, and many vegetable substances, in the blood of ani- 
mals to which thev had been administered. 

Thus, firom these foiur considerations, we seem to be justified 
in concluding that a medicine must pass from the stomach into 
the blood before its proper action can be manifested.* Some 
experiments made by Dr. Garrod and others on the action of 
auimal charcoal as au antidote, furnish again an additional 
confirmation of this fact. He finds tliat if a sufficient quan- 
tity of this absorbing agent be introduced into the stomach 
before time has beou allowed for the passage of a medicine 
through the mucous membrane, then even such powerful 

♦ Irritant £metics, which produi'e vomiting by exciting a reflex 
nervous action, are not au exception to the above rule. Their proper 
action is strictly topical, being exerted on the surface of the stomach. 
The nerve, and not the medicine, is cinicemed in the reflex action. It 
mi|;ht bo excited to this by any other irritant, (See p. 89.) These 
omotics may also bt^ of use as count4>r-irntauts (p. 57). 
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Qerre-mefficines as Morphia and Strychnia, in very lai^c 
doses, are prevented from taking effect. Yet hefore the con- 
tact of the charcoal they would have had time to act through 
the nerves, had they Iieen capahle of auy such action. 

In the Fitth Proposition the rule here laid domi will have 
to be further estendcd. It wiU be shown that mediciues, 
having already passed into the bicxx), must travel along in it 
so far as to reach the part of the system on which tbey act. 

Before coacluding this qun>tioD. a few renmrks must be made oo a 
aubject wtiich will be again referred to in lie discuwion of tLe Fourth 
Propositian. 

The proper and peculiar action of a medicine, by which I mean that 
BClion on the Bj-stem whirh ia hnmediately recognized as diatiuct (rom 
that of any other agent, Mnnot be exerted on distant parta from the 
atomach-eurfacc. bat requires the passage of the medicine into the eir- 
euiatioD. But can any other action on diatant parts be produced by the 
remedy wlule in the stom.'U'h F This is a different qneetion. and most 
be answered in the afiinnatire. Suppose a Cantharides plaster be ap- 
plied to the Borface of the chest in a case of Pericarditis, so as to red- 
r blister the sidu, absorption of the 6aid id the pericardium may 
' Ibllow this ^plication. But any other irritant would have done this, 
it the proper or peculiar action of Cantharides, but an operation 
s system which follows the local change. Such agents arc 
it by CounUr-irriliilion or BemtUien, because it appear* that, 
e of their actioD, the attention of the nervous system 
A drawn off from a morbid process going on at some other part of 
Ffliebody. But it is only Q conseqaenee, ttud not a direct operation. Such 
I an effect is no more the action of Canthsndes than ibe healthy fiuictions 
U ibUolHng recovery from sickness can be ascribed to the remedy which 
d the latter. 
ft nme few medicines hare a marked local action on the mucous 
iiof tbestomachandinlestiDCH. (T7<^ Prop.IV.) These, and these 
r, without passing inlo the blood, produce on distant parts an 
action of this kind by counter-irritation. Thus the operation of an irri- 
tant emetic may be followed by the arrest of some incipient inflamma- 
tion, e. ;. Ophlhalluia. This revulsive action, when carried to an ex- 
treme, BO powerfully impresses the nervous system, that it puts a stop 
to all other actions, and produces Syucope or Death. This extreme 
action is called Stoei. Powerful corrosive poisons may eSect this by 
r a sudden destruction of the mucous surface. o]icrating like a stirgioal 
L nkjury. But sucb actions, not being the pr»per and d 
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rHliouH o( nuHliriiiot), but rather nttributable to a change in the relations 
oftho uorvoiw hvhUmu, following a liX'al impression, are not to be consi- 
ilonnl n!» e\t't»ptu>ii8 to the above niU\ that medicines cannot from the snr- 
(ki*o i»f the Htomaeh t>r inti»«tiiu*8 ]>roiwipatc their influence to remote parts. 

l*Hoi». II, -That thf great majority of medicines are capable 
o/sotutiui$ in the (^aatric or intestinal secretions^ and pass 
u^ithoHt M49terial change, by a process of absorption, 
thn^ngh the etMts of the stomach and intestines, to enter 
the Citf'iihtries of the Portal system of veins.* 

It ha-H alri*uily Ixvn shown of medicines in general, that it is 

lUHH^Hsary tor thiMu to ptiss away from the mucous surface into 

tho rii^^datiou. Montiou ha^ l)cen made of their discovery 

\\\ tho UUhhI by chiMuical means; and as we proceed it will Ije 

nbowu n\;>n^ pnrtiouhirly of dit!Vrent sets of medicines that 

raoK ot* tbiMU has Ihvu found in that fluid. Now, to gain 

ruli'univ thotv» tho nuHlioino must first pass through the soft 

nnu\Mts \nou\hrano lining tho stomach and intestine. This 

l^assa^o is tHM*t*oruuHl hy a pr^x^ess to which the names of Ab- 

svri^tU'H and EtuiiKntmms have Ihyu applied. Immediately out- 

Mdo this n\ou)brauo« and K^twinni the tubes and cells which 

wix* tonnod by its invohition» is a close network of very small 

\oius, buNin^ thin and dolioato walls. So that the same forces 

w hatoN or thoy Ih\ whioh innuluot tho medicinal solution through 

I ho nnu^uis uunnbrano. oaust^ it to pass on through the fine 

walls of thost^ vossols. Tho two membranes, lying in such 

juMatHvsitiou. aiv to all iutonts tho same as one. Thus the 

uunboiuo \vikSM^s into tho bliKxl, and this is the only direct way 

b> wbu'b it oau ^aiu outraua^ into it. These small veins, or 

* U Will U^ \»lvMT\tsl lUftt these thnv tirst propositions arc succes- 
»\\v xU'\oK^|^mo\\i» v>f tho rule ot* aWorj^tUm. The First states the ne- 
vs^^hwx v\i' titvjKMYtu'u \vtv»r\^ a rxn;K*!o av*tion can W manifested. Tho 
ShVv^'.vnI !»v.*tiv» tU^t I ho m\\it ux:\j verity of uunlieines are soluble in the 
\uu^*\v'.iaI ka\uU. Ai\vl Ar\* thoiv ?ili*v»rlvd. The Third afErms that some 
tV>\ i^\^sl^'\UNVi Ar\* \i\*s^Iu\mo lu tho iiitoattinal eamil. and are there not 
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ca|Ml]aries, lead at length to the Slesenteric veins, which pour 
into the Portal tcId, by which the blood proc«>ding from them 
is oonductcd to the Liver. The process of Absorption is the 
only mode by which remedies can thus enter the blood ; so 
that we have now to consider what the nature of this process 
may be, and to show in what manner and by what s^ot^ 
differeat iQedidnes are fitted to onder^ it. 

The subject of thb Proposition divides itself naturally into 
three parts. Wc shall have to consider — 1. What Ls the 
nature, and what the fimc-tion, of the gastric and intestinal 
seeretious ; 2. The laws of the process of Eudosmotic absorp- 
tion, and how they are fiilSUed in this case ; 3, The mode in 
which the great majurity of medicines are reduced to a state 
of solution, which ii$ uccessaiy before they can be absorbed. 

And it wUl then be shown that there is not (as has been 
supposed) any marked exception to this general rule of the 
absorption of soluble substances. 

The process of stomach- dtgestioD has been cleared np of late 
years by the decisive experiments of Spallanzani and Reaumur, 
of Ticdemann and Gmelin, and of Dr. Beaumont of Canada. 

Immediately that a substance touches the mucous surfaoB J 
- of the stomach, it causes the copious outpouring of a thin fiutd, 
L which LB secreted b)- a glandular apparatus. This gastric juice 
I.W highly acid, and contains besides a peculiar nitrogenous 
r mbetanoe called Pepsine. Dr. Prout thought that the re^cticm 
was due to free Hydrochloric acid. But the fact that it is due 
to Lactic acid has been long suspected, and may now be con- 
ndered as established. Such at least is the opinion enter- 
tained both by Liebig and Lchmann.* Now the result of 
the action of this fluid is to dissolve down the soUd materiala 

* Lduuann fonnd in six experiments that the quantity of IWtic add 
in the gasUic juice ru-ied from 093 to 133 in 100 porta. The solid 
midne, bc«idM this acid and Pepsioe, contains also a considerable 
ility of Chloride of Sodium, and smaller amounts of the Cbloridea 
f Calduin aud Mapiceiom. — Pki/tiohrrtical Ckemiitry, vol, ii., Art, 
f* Gatlrif Jmioe." 
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of the food, or other subatanccs presented to it, reducing thetn 
to a thin watery pul]>. Tliis pulp is then mainly absorbed; 
and that which is not taken up through the coat of the stomach 
is absorbed iu the earlier portion of the intestinal canal. I shall 
have to treat of Aliments as one of the orders of Restorative 
Hematics. 

We arc now concerned with medicines in general- The » 
juice is poured out to receive them. Such as are dissolved bjrfl 
it are immediately absorbed. Some other matters may \»M 
rendered soluble by tlie agency of the Bile and Pancreatioj 
juiccj which are poured out into the middle of the Duodenu 
The former is an alkaline tJuid, eontaiuiug carbonate of SodibS 
The Pancreatic juice is also said to be alkaliac. 

That the stomach is absorbent may be proved by tbe espe<l 
rimcut of placing a ligature round the intestine of a dog, jnatfl 
below the pylorus. It is tben found that soluble substanceaf 
placed in tbe stomach pass rapidly from it into tbe circniation. J 
It is probable that all substances which arc easily dissolved I 
pass through the coats of the stomach. That the surface ofifl 
the intestines is absorbent may be proved by the disappear^ J 
ance of cnemata thrown into them. Licbig states that i 
solution of common salt, in the proportion of one part tol 
eighty of water, disappeared so completely iu tbe rectum, that J 
an evacuation one hour afterwards was found to contain no 1 
more than tbe usual proportion of salt. (Ani/nal ChemUtrjf,} 
p. 77.) 

On the mucous surface of the small intestine arc a number ] 
of small projections, called Villi. Within these are the ( 
gins of the Lacteals, a peculiar set of Lymphatic vessels, which I 
are engaged in the absorption of chyle, This chyle is a tliickl 
fluid which ia formed by the meeting of tbe Bile and Panerc^ ' 
tic juice with that part of the digested food which passes into ■ 
tbe Duodenum. It is generally wliitc, from the presence of I 
fat. Now these lacteal vessels are no doubt absorbent, but , 
are they ever engaged in the absorption of medicinal solutions ? 
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It Beems that they are not in ordinary cases at all concerned 
ill this ; for three chief reasons. Jn the first place it appears 
from the researches of Bemanl and others that the lacteal 
Bjatem is a special arrangement for the absorption of fatty 
Bubstanccs, and tliat other matters, such as albiiminons com- 
pounds, pass for the most part into the veins, and thence to 
the liver. Besides, it Bcems that tliese lacteal absorbents are 
only in action duiiug the digestion of food, when the epithe- 
lium on the surface of each villus becomes loosened, in order 
to allow to the chyle an easier access to the lacteal within it,* 
So that it is likely that a small portion of a fluid or soluble 
substance would be insufficient to rouse them to action. And, 
in the third place, direct experiments of a decisive kind have 
been made on this point. Magcndie has found that the liga- 
ture of the lacteal trunks does not prevent the occurrence of 
poisoning from agenta introduced into the bowels. And Tic- 
demann and Gmelin have carefully sought in the chyle for 
a number of different medicines administered to auimals in 
their food, and have been unable to detect any of them there. 
J that, with the exception perhaps of fats and fixed oils, we 
may reasonably conclude that no medicinid substances pass 

' into the system through the lactcals, but that all are absorbed 
by the veins or capillary vessels. + 

It seems probable that the Bile and Pancreatic juice may 

I be engaged in reducing to a soluble state certain medicines 
that are insoluble in the Gastric secretion, and may thus 
procure the absorption of these substances by the veins of the 
intestinal canal. 

Having briefly congidercd the secretions which meet the 
medicine on its first entrance into the system, we are next to 
inquire into the manncT in which this medicine gains admis- 
o the blood. In the first place it must be in a fluid 

• Todrl and Bowman's Physiolotjy. vol- ii. p. 330. 

I- n.te PiTeirn"B Matprm Mi-dics. vol. i. pp. 101, lOti. 
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state, or it cannot be absorbed at all. It will be moet coii< 
venient to consider afterwards how diSerent remedies are t 
be reduced to this condition. 

Now the force or process by which fluids are enabled to paaa J 
and repass through au auimal membrane, has been uanied hy. l 
Dutrochet Endoamose and Exoitmoae, according as the ci 
tends inwards or outwards. 

There arc fluids on both sides of the membrane. The cir- I 
curastances whicli determine their passage arc mainly live. | 
1. The densiliea of the liquids : other things liciug equal, the 1 
lighter of the two tends to pass through to the heavier, morft J 
than the heavier to the lighter. 2. Their atlraclion for the I 
iateti'ening membrane. — That one pas-ses through most which I 
has the greatest aflinity Ibr the membrane. 3. The affinity of A 
Ihc fluids for each other. — A fluid passes through more rapidly [ 
when it is readily taken up and dissolved by that on the oppo- 
site side. By vii-tue of the last two laws, but contrary to the | 
first, water passes tlu-ough to alcohol more rapidly than alcohol 
to water. 4. T/ie molion of the fluid on one side promotes the j 
passage through of that on tlie other, because it is carried off I 
as fast as it permeates the membrane. This also will cause | 
endosmosia in defiance of the first law. This may be proved 
by a simple experiment. Let a lai-ge vein, cleanly dissceted, 
be attached at one end to the stopcock of a vessel containing 
pure water. Let it then pass through a baein eontaiuiug a i 
stnmg solution of Ferroeyanide of Potassiiim, and let the other 
end hang over a jar filled with a solution of the Sesqiuchloride 
of Iron. If the cock be now turned, and water be allowed to 
pass through the vein into the vessel beyond, the solution of 
Iron will quickly acquire the tint of Prussian blue ; ibr tlie 
hea^7 solution in the central vessel has passed through to tlie 
simple water of the vein, mainly by virtue of the motion of 
the latter. It will be seeu directly that this is a matter of 
considerable importance. 5. The last law is that any jireasure 
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[ on Ihe fluid on one side of tite membrane has a powerful in- 
1 flueuce in dctemmiuig the passage of the ciurent from tljat 
I mde. (Hde Liebig's Animal C/iemialrff, p. 72; lAebig on the 
\ Motion of the Juices ; and the Lectures of Professor Matteucci 
1^^ Pisa.) 

The ntucons membrane and the coat of the capillary vessel 
ayond it are probably subject to about the eamc physical 
inditious of absorption as those which are thiis found by 
experiment to regulate the passage of fluids through dead 
animal membranes. 

As to tlic first condition, it is probable that the aliment or 
medicine which is digested, however solid and dense, may be 
diluted down by the gastric juice nuti] the solution is of leas 
specific gravity than the scrum of the blood. With the second 
law we are not so much concerned, as the medicine after solu- 
tion has generally no repulsion for the animal membrane. So 
also with the third, as the serum of the blood mixes readily 
with all watery fluids. The fourth, viz. tlic condition of 
motion, is of great importance ; for by it the motion of the 
contents of the capillary vessels will tend powerfidly to deter- 
mine the passage through of the liquid on the other side. 
Fifthly, the influence of pressure on endosmosis is one which 
is certainly exerted in the ease of the stomach and intestines, 
which are muscular, and during the process of digestion con- 
tract on their contents with considerable force. It very much 
hastens the process of endosmotie permeation, which, in ex- 
periments mode on dead tissues, is found to be very slow.* 

• Such is the case in Lciilth, nhen tho muscular presBwe of the iiites- 
tine miiet exceed tic jiresHuro on tlie vaaeular syatem ou Ihe other mdo. 
This latter pressure, when increased, lends to slop or to reverse the in- 
ward cnirent. Thus plethora and fever, diieased conditions, counteract 
absorption by causing pressuro on the cobIh of these cnpUlBry vesaels. 
Bleeding. — a drain of fluid caiued by an increased iecretion, — or such 
»g«inta a« Tartar Emetic and I[iecaeuanha, — diminish this pressuro by 
weaJtening the forei' of tiie heart, uud thus fnTour natural absorption. 
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This contraction, together with the circulation of the blood ii 
the capillaries, would doubtless be aufficiciit to determine thi 
passage of the digested matters inwards, even in opposition fe 
the first law. 

Under the first proposition I have shown that the majority J 
of medicines are absorbed into the system. It is now sc^fl 
where and how they are absorbed. But it still remains to bs] 
Been what particular substances or classes of medicaments a 
thus taken into the blood, and whether while so passing t 
undergo any modifications. 

The following, then, arc tlie chief classes which I believe t 
undet^o solution and absorption in the intestinal canal. Thejr'fl 
comprise the great majority of all substauces used either s 
food or medicine : — 

1. Mineral substauces soluble in water. 

2. Mineral substances soluble in acids. 

3. Mineral suliatances soluble in alkalies.* 

4. Vegetable products soluble in water. 

5. Animal and vegetable substances rendered soluble by the I 

gastric juice. 

6. Fatty and resinous substances soluble in alkali. 

1 . AD soluble mineral substanccs.^acids, alkalies, salts, and T 
soluble compounds of the earths and metals, — are absorbed io I 
the stomach and intestines. The conditions of the process J 
of absorption have been already stated. When solid they an 1 
first dissolved ; when in a dense solution, diluted down by the 1 
gnstnc fluid before they are absorbed. Thin watery liquids J 
are quickly taken tip. Motion on one side, and pressure c 
the other, haaten the process. 

I am not inclined to make any exception to tliis rule. This I 

" It a rather doubtM whether or not tUere should be nddeii here 1 
Wiotlier group of Minrral tuhi-/ancet toMle in alhillnr chturiites. (Se* J 
ji. 72, aiid note to p. 59.) 
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leads me to make some remarks on the Endosmotic theory of 
Ihe action of saline purgatives. 

M. Pobseuille found tbat the serum of the blood would pasa 
through an animal membrane to a solution of Sulphate of 
Soda of greater specific gravity. lie thus concluded that an 
ordinary saline pui^tive of greater apecific gravity than serum 
(r028) acted by causing the passage of this serum oiitwards 
into the intestine, producing a watery evacuation. The theory 
was taken up by Liebig and Matteucci, and by Laveran and 
Millon. Dr. Pereira and Dr. Golding Bird have drawn some 
|>ractical inferences from it. 

It is said' that when a saline is absorbed it produces diureais, 
and no purging ; that when it purges it is not absorbed ; that 
when given to act on the kidneys, the solution shonJd be so 
diluted as to contain less than five per cent, of the solid ; and 
when administered as a purgative, the specific gravity should 
be considerably above r028. Now I do not deny that a weak 
solution is more likely to pass off by the kidneys, and a dense 
one by the bowels; but I consider this due to the fact, that 
the kidneys arc the proper cmunctorics of water, and of such 
matters as are soluble in it. But 1 believe that these solu- 
tions are equally absorbed, both heavy and weak, and that 
the purging or diuretic effect depends mainly on the quan- 
tity of the salt, as the kidneys will not eliminate beyond a 
certain amount of it. 1 must allege, to support this view of 
question, firstly, some arguments a priori ; and secondly, 
le experiments which I have made to satisfy myself. To 
Ider first the former. Analogy is certainly against this 
■fteory. Other purgatives from the vegetable kingdom pro- 
'ducc their effect when injected into the blood, and are yet oflen 
powerfully hydragogue. What effect on the process of endoa- 
mosis can be exerted by Castor or Croton oils, or by calcined 
Magnesia? On turning to what we know of the theory of 

[estive cndosmosis, wc find tbat the solid parts of the food 
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are diluted down so as to be absorbed, and that the inflTieni 
of pressure is to be takcu into calculation. It was laid down 
by the great BoerLaave that a necessary requisite for the for- 
mation aud absorption of chyle was the contractile force of 
the viscera. (Van Swieten's Comment, vol. i. p. 290.) TMs, in 
fact, would press the fluid into the absorbent vessels, even if 
agaiust the other endosmotic forces. Further, a fnudamcutal 
principle was insisted on by Dutrochet — that even when the 
liquids oti the two aides varied in density, they would both 
pass thi'ough to each other, though in difl'erent proportions. 
The ultimate result of this would be, that a hea^y saline 
solution would be diluted down to the specific gravity of tho 
serum, and would then pass through. This point I have il- 
lustrated in my first esperiment. Thus it seems that my view 
is favoured by these physical laws. But even if it wen 
I should not be inclined to admit that all the endosmotic pro- 
cesses in the living body were regulated by merely physical 
tendencies. This cannot be the case with some of the secre- 
tions. The bile is of higher specific gravity than the serum of 
blood. Uriue in health is lower, but in diabetes often much 
higher. The production of these secretions, diflering in density 
from the serum of blood, woidd be inconsistent with the first 
law of endosmosis. Lastly, we find that in many known cases 
the theory which I am contesting does not hold good. Sejd-. 
litz-water and Sea-water are both known to he purgative. In 
both the specific gravity is delow that of the serum of blood. 

The first, according to Bergmaun, has a density of r006. 
It contains in each pint 192'8 grains of solid matter. Out of 
this, 180 grains consist of Sulphate of Magnesia, 

Sea-water has a sjKicific gravity of 102C, and its solid con- 
tents are about 3-5 per cent. But Dr. G. Bird says that lea 
than five per cent, of saline matter constitutes a liquid diuretic 

These then are strong reasons agaiust this idea considered 
merely as a theory. But it can readily be put to the proof. 
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With this purpoae I have made the following ciperimenl*. 
Their object is to ahow that salines are in all cases absorbed, 
and that whether they arc subsequently excreted through the 
kidneys or by the bowels depends more on the quantity ad- 
ministered than on the degree of dilution of the dose. 

IEsp. 1. — A BufEi'ient quantity of wliilo iugw was diBBolved in four 
Onncea of water to raise its Bpci-ific (jraTity to 1038. that of tJii? senim 
(rf the blood. A Huffirient qoantity of Sulphate of Magneeiti wa« dia- 
iolved in another ounce of wst«r, to T«uder it of the density of Iiieo, 
filua heirier solntion was introduced into an open wide tube, closed 
completely below by a clean piore of bladder. It was introduced into 
aamall venael containing the solution of fogar, audarraDgedso that the 
height of the two liijoids should eorrespond. After three days, the 
inner solution measured two drachms more, and the specific gravity had 
annk to l'05O. The outer solution, after mating up exactly the loss by 
evaporation, was found to have risen in density to 1'040. On adding a 
email quantity each of the solutions of Phosphate of Sodaand Carbonate 
of Ammonia, a copious precipitate took place, indicating the presence of 

Iinagnraia. Thus it appeared that the fluids passed both ways, some of 
lite heavy solution of roagneaia finding it« way through to the lighter 
solution of sugar. The tendency of this process was evidently to an 
>CquaIization of their densities, botli by endosmose one way and by oi- 
<<Mmosc the other. Tlius, apporcnlly, would it be with a saline purga- 
tive, and with the scrum of the blood. 
Esp. 2. — Three ibachms of Sulphate of Magnesia (a very mild piwga- 
Bre dose) were dissolved in ten ounces of water, and thus odiniuistered 
to a healthy young man. It produced, after some time, slight purging, 
■ud some diuresis. The urijie. when tested, contained ouly a vejy 
%ttle more than the usual quantity of nuagncsia. The quantity in tho 
dose was less than fire per cent, of the solution, and thus, according to 
the endosmotic theory, should have produced no purging. 

Eip. 3. — Sis draclims of the same^ salt nere given in eighteen ounces 
of water to the same patient. Afttir a fen hours, it caused very copious 
and long-continued wateiy purging. The urine did not seem to be 
increased, and contained no excess of magnesia. It seemed, that in 
spite of the dilution, the quantity of the salt was so large, that it could 
^K>t pass off by the kidneys, and so was eliminated from tlie blood by 
B bowels, in the aame way as other purgative medicines. ( Vide Ca- 
rtics, and Chap. IV.) 
' £zp. 1.— This trial was the reverse of the last. Two scruples of 
iiotate of I'otni'h were dissolved in three drachms of water, and thus 
p 2 
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odmiDistered. The solutiou thou eontaini-d about twenty per i-ent. of 
the salt. AecorUliiB to the endosmotic tJieory, it should liave CAused 
only slight purgmg, on account of ite ilensity. It did not da bo, but 
produwd diuresis. The dose was so smnll, that atler absorption, it vta 
easily elimiMated by the kidneys. The alkalinity of the urine irhicji 
resulted was a proof of the absorption of the salt, and its passage into 
this secretion in the form of a c^orbonate. (See p. 130.) 

Esp. 6.— (In Chap. IV., Art. Sulphate of Magnesia, will be detailed 
some experiments designed for the purpose of still iiirther demonstra- 
ting the modus operandi of this salt and others like it. One of these 
may bo quoted here, aa bearing direetly upon the subject in hand. H 
proves tluit a dense solution of Bulpliste of Magnesia is absorbed 
iutestinsl canal.) 

Three drachms of Sulphate af Magnesia, dissolred in throe ounces of 
water, forming a solution having the density 1'060, were injected down 
the throat of a healthy dog. It was killed after three-quarter* of tax 
hour, and the whole contents of the Etomach and intestines, none of 
which had been lost eitlier by vomiting or purging, were subjected to 
a careful analysis. The result showed that only fifty-five gnuDS of tha 
salt remained out of the three drachms. The rest must have been 
absorbed iuto the blood. 

To sum up these experiments. The first shows how, in an experi- 
ment made out of the body, a dense fluid will pass tlirough to a light 
one on the opposite ride of a. membrane, the densities of the two 
being at the same time gradually equalized. The secund and third 
demonstrate that a solution of low specific grarity will occasion purg- 
ing, whereas, according to the Endasmalic Iheory, it should not do so. 
And the fourth and fifth show that a dense solution is absorbed ; where- 
as, according to the Endotmolic theory, it should not be absorbed. 

These experiments are in favour of my views, and certainly 
cast discredit on the theory of Poisscuille.* 

• " We aasent tq these conclusions in tlio main, and we cannot aToid 
expressing our astonishment that a doclTine founded upon such unso- 
tisfnclory data lU M. fuisscuille's ospemncnls with the Endosmometer 
should have received so reaily an assent aa it has done iu some high 
qiiarterg." — Rrrifto »n Monlkly Journal of Medieol Science. 

" As conJirroalory of these eiperimenla. wo msy add that it having 
occurred to us that if this endoBmotic theory were true with respect to 
the inlestimiB, which have ui compound structure, it might also apply to 
other parU. more e«pecialij if greater length of time could be allowed 
for its operation,— accordingly, m a case of asi-ites in a patient with 
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I believe, U I have before aaid. that Sulphate of MagneBia. Snlpliate 
of Soda, and all soluble salines, are inrftriably absorbed in bealthy con- 
ditions of syatem, whether they prove purgative or not piu-gative. It 
hae been just shown that a dense purgative dose of Epsom salts ia 
rapidly absorbed in the inteBtines,— so, i/orltori, must a weak solution 
be so disposed of. 

There are other more indirect proofs of this abaorption, ofl occurring 
with purgative doses. (Of I'-ourse a diuretic dose, after which the salt 
u discovered in the urine, miut have passed through the blood.) 

Schultz found, in a man who took one ouneo of Sulphate of Soda each 
day for two days, that the amount of fibriue in the blood waa lowered 
from G to 1'9 in 1000 parts. This moat be ciplaincd by supposing that 
tiie antiphwtic saline, by its entry into and presence in the blood, had 
hindered the formation of this 6bri&e. Ae;aiu, it b well knon-n thai 
the action of a purgative dose of Epsom or Glauber's salts is mate- 
trially aided by any condition that favours absorption. A small dose 
will suffice, if given on an empty stomauh before breakfast. And com- 
bination with a minute proportion of Tartar Emetic, which aids absorp- 
^n by relaxing the vessels, will ot^u powerfully assiat the operation 
rf a purgative. 

Since the above eirperimenta were made by me, osme others of the 
ume kind have been instituted by two German physicians, Aubert and 
Buchheim, 

Aubert has arrived at the same eooelusion ae myself in every par- 
ticolar- lie shows that the operation of a purgative saline does not 
depend in any way on the density of the solution, He also believes 
that sach pnrgntivea act after entry into the blood, for he finds that a 
iolulion of Sulphate of MH){nesia injected into the veins of a dog, CAUses 
pur^g. {ZtiUehrifl far RalionrlU Medizia, 1852.) 

The inquiries of Buchheim seem to have been very ample, and very 
carefully conducted. He, too, finds that n sufficient doae of Epsom or 
Glauber's salts will produce pur^ng, whatever the degree of dilution. 
That when it purges less, or not at all, it passes out in the urine, pro- 
ducing diuresis. That when combined vi-itJi a suffieicut dose of Morphia 
or Tannic acid, no purging is produced, tbe salt paasing out in the urino. 
(This I bebeve to be because these agents retard tbe excretion of the 
■alt by means of the lower bowel.) Wlicn it purges, it pusses out with 
,flie r(w«. {Yierordt's Arohicea. 1854, Part I.) 

In opposition to the statement of Aubert, Biu'hheun asserta that a 



'ytry tluQ integoments, we kept a solution of salts of great density eon- 
•tantly over the abdomen, but there resutt«d neither diminution of tbe 
fluid from within nor increase of that without." — Sevievi in Dublin 
Quarterly Journal of Medieal Seieiice. 
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hHlf-oance dose of Sulphate of Soda, diaBolved in water, aod injec 
iuto the jugular vein of a dog, did not cauao purging, but pBeneii out iai 
the urine. 

Aud in another important point I beg to differ fromhiDi. Hesappoaw 
tiiat the saline, 1^'hiL'k is found by him to pass out along nilh the inoes, 
has remained in the inteetiiial csjial from the period of ingestion ; -n-hereoa 
in my experimenta on Sulphate of Magneaia (see Chap, IT.) it is showa i 
that the salt ia first abaorbed (probably in the stomach and duodenum), i 
and aftonrarda again eicreted into tlio bowel (probably at the lower I 
part of the canal). So that in place of remaining all the time t 
cavity of the intestine, the saline fulfils in antcesaion two important th^ I 
rapcutical rules — the firat, that all aoluble matters must be absorbed f ■ 
the setMiud, that all materials which increase a secretion must them>fl 
aelres pass out of the system along with that secretion. (See "Rlimin^ .* 

It is stated by Dr. Carpenter that if a ligature be applied below thft' I 
pylorus of an animal, aud Sulphate of Magnesia then introduced intO' I 
the stomach, purging is produced. This could only be by the absorp- I 
tion of the salt, and its subsequent action from the blood 01 
membrane of the bowel below the ligature. This experiment is unao- I 
theuticated. but, if Tcrified, would certainly bo strongly in iayoor of ■ 
the view adopted by me. 

This poiut hciog so far settled, ami there being no physicat-3 
reasou wliy any other soluble mineral substance should not W I 
absorbed — it being moreover proved, by repeated experinteuts, , 
that they all puss iuto tlic blood — we therefore proceed to the I 
second class of bodies capable of absorption. 

2. Mineral substances soluble in acids. — It is apparent that % 
if any insoluble substance will admit of easy solution in the j 
fluids of the stomach and intestines, it may be brought to the I 
condition of a soluble one, aud thus absorbed. Now the gastric j 
juice is acid. This secretion has been variously ascribed to ] 
free hydrochloric, acetic, phosphoric, and lactic acids ; also to 1 
on acid phosphate or lactate of magnesia. There seems to be J 
most reason to conclude that it is Lactic acid, wliich would 
be easily formed out of the constituents of the food. 

But we have now only to regard the gastric juice as con- 
taining a free acid. This woidd reduce to solution the car- 
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wnatea and osides of all tlie metals ; less perfectly when an- 
hydrous, more easily when in the hydrated form. In this 
manner are absorlxMl the oxidea of Iron and SilvePj the carbo- 
nates of Lime and Magnesia, and other medicines of the same 
kind. They would be slightly modified, beii^ absorbed in 
_ combination with the (lactic) acid of the stomach. In this 
they would differ somewhat from the substances already so- 
luble, which woidd probably be absorbed michanged, unless 
vc except the alkahes and their carbonates, wlilch might be 
similarly decomposed. Even these, if given in solution, would 
probably be absorbed faster than the gastric acid could be 
secreted to neutralize them. 

Other insoluble substances, such as calomel and metallic 

sulphurets, might be more or less dissolved by the action of 

I this acid. (See p. 72.) But as a great part would necessarily 

I escape its influence, being propelled onwards by the muscular 

t contraction of the stomach, it follows that uisoluble substances 

[. of this kind arc much less active as medicines than similar 

' compoimds introduced in a soluble state. It is also likely 

that a certain quantity would be sufficient to exhaust for a 

time the acid gastric secretion. 

We now pass on to a third class of mineral products, which 

though insoluble both in water and in acid, yet, being soluble 

in alkalies, appear to be in this way prepared for absorption. 

3. Mineral bodies insoluble in water and in acid, but so- 

|lnble in alkalies. — These remain unaffected by the action of 

I &e gastric juice, but on passing on as far as the centre of the 

I duodenum, they meet with two alkaline fluids. These are 

I the bile and the pancreatic juice. Wc know that some such 

I insoluble bodies pass into the blood. It will be shown in the 

■ proof of tlie next Proposition, that they cannot do so without 

I'being first dissolved. Therefore, there must be iti the intes- 

i.tinal canal something capable of thus dissolving them. For 

Kthis purpose these two alkaline secretions are well adapted. 
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As an example of such mmeral bodies, of which there are r 
mauy, 1 may adduce Sulphur. It unquestionably passes into i 
the blood, and is found there in combination with alkalies, a 
a sulphuret or sulphate. It has been detected in the urine of | 
those who were taking it, by Dr. Ronalds and others. 
probable that Iodine, Bromine, and some of the hydrated me- j 
tallic oxides, enter the blood in the same way. 

Though I have not myaclf thought it right to do ao, I must observe 
that some would add here another group — Mineral eubstaneea loltilih 
in alkaline chloride/. Tlio only minonUs of importance to which thia 
could apply are the insoluble ChloridcH of Mercury and Silver. Calo- 
mel is a medicine of great interest ; but the Chloride of Silver is eeldoin 
or never administered designedly, though no doubt thia insoluble material I 
IB ^nernlly found in the stomacb when tlie solution of Nitrate of Silrer | 
ifl given internally. 

That the gastric juiee abounds in alkaline chlorides, especially tha I 
Chloride of Sodium, has been proved by tlie researches of Lehmann. 
It is tipoa the presence of thia agent that Miidhe chiefly relies in fram- 
ing an explanation of the mode of abaorptioii of the above-mentioned 
HubBtanccB. But Bouchardat rejecte this salt, and fiiea upon Chloride 
of Ammonium as the probable solvent. And (Kctinger, who has esperi> 
mcntcd upon the subject, throws doubt upon the whole matter, aud a 
aiders that none of thcso agents is present in sufficient quantity. 

When boiled in pure water for a long time, a small proportion of 1 
Calomel is dissolved in the form of Btchlorido, aa liaa been ascertained f 
by Donovan, a Subchloridc (Hgj 01) being probably produced at the 1 
Bamc time. But if boiled with a solution of an aUcaline rMorid^ this j 
solution of a part of the Calonicl takes place sooner ; some Biehloride j 
being again produced, or a soluble double chloride of Mercury and the I 
alkaline metal. The Chloride of Silver is said to undergo a Bimilar { 
change. 

Miulho supposes tliat in ihia manner a Bichloride ia formed out of • J 
part oflhe Calomel ingeat*il; that this is then decomposed by alburn*^ I 
with the formation of an insoIiiLle compound ; and that this albuminate i 
is lastly dissolved by means of the alkaline chloride, and ii 
dition absorbed. Some similar process, it ia thought, takes place with \ 
the Salt of Silver. 

To all which I object — first, that the elJoriilcB in the Btomach ore 
probttbly not present in auilieient amount to work all these changcai 
secondly, that the action of Calomel is very different from that of Cor- 
rosive Sublimate, and by giving common sail with the former i 
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not tramntraM it into a poirerfa) poison ; thirdlj, that tLe (explanation 
appeare to me circuitoua, and inferior to otters wliicli may bo aJlogod 
with at least equal pkuHibility. The matter ia at present iuvolred in 
some myBtety, but it Heems to ine tlint tliere are several modes of ac- 
counting for tbe absorption of Calomel, eaeb of wbich is about as good 
as tbe above. I am not sore diat it miglit not in some degree be dis- 
solved by the action of Lactic acid ; or the Pepsine, or the Albumen in 
the gastric juice, might at once form witb it some slightly-soluble eom- 
bination. Again, Glucose (or Grape-sugar) is probably alwsya present 
during the act of digestion. Bobin and Verdeil hare found that a large 
number of Tcry insoluble minerals (including Silica) are taken up to 
some extent by a solution of Glucose i probably Calomel ako would be 
soluble in this way. 

This lust explanation, if found to be the correct one, would jjerhaps 
tlirow some light on the remarkable vaHations observed in tlie thera- 
peutic effects of Calomel in different diseases and states of the system 
In some diseases, as Fevers and Cholera, it is olWn not absorbed at all. 
And it seems to obtain entry into the system of adulls more readily 
than into that of young children. 

4. Vegetable subBtances soluble in water. — These would be 
absorbed with more or less readineas according to their degree 
of solubility. They would probably be taken up in great part 
by the stomach. Some vegetable matters — as Ligiiine, or 
woody fibre, and Besins — -are insoluble in water. Starch even 

comparatively insoluble, and thus comes under another 
division, being probably one of those vegetable substances 
which are rendered soluble by the aid of the pepsine of the 
'gastric jiuee. 

These soluble vegetable matters arc of several kinds. Cane- 
sugar and grape-sugar are readily soluble. So also are the 
various vegetable aoids. There ia another class of bodies which 
18 highly importaut in a medical point of \iew. These are the 
natural salts of the vegetable alkaloids, of which are constituted 
so many of the active principles of plants, In pharmaceutical 
operations we are enabled, by the judicious erapli)ymcnt of 
different menstrua, to extract from the cmde and inert mass 
ithese vegetable active principles, and thus to obtaiu in a eon- 
Icentrated form the medicinal power for which each plant is 
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esteemed. This process is also performed in the stoisocli. 
By digestion and concoction, with or without the aid of acid, 
it is enabled to dissolve out these sohible and potent matters 
&om the li^eouB and bulky tissues which surround them. 
For though the alkaloids theraselvee are in general almost 
insoluble in water, yet their natural salts which occur in the 
vegetable kingdom are mostly very soluble. The moat impor- 
tant of these salts are as follow. Iii Cinchona bark, the Ei- 
nates of Quina and Cinchonia. In Opium, the Bimeconates 
of Morphia and Codcia. In Nux Vomica, the Igasaurate 
of Strychnia, In Aconite, the Aconitato of Aconitina. In 
Colcbicum and Sabadilla, the Supei^allates of Colchicia 
Veratria. There are some neutral souble substances, 
partaking of the nature of Alkalies. Thns we find iu I| 
cuanha and lonidium, Emetine ; in Tea and Coffee, Caffeine 
iu Willow-bark, Salicine ; and the soluble active principles 
Senna,* Aloes,* and Gentian, are probably of the same nature. 
Many other alkaloids are known. Atropia in Belladomia, 
Daturia in Stramonium, and Hyoscyamia iu Hyoscyamua, 
occur in combination with Malic acid. Conia in Hcrnh 
and Nieotia in Tobacco, are peculiar volatile alkalies contai 
ing no Oxygen : thus in two respects they resemble Ammoi 
They too are soluble in water. 

Alcoholic and Ethereal fluids may be enumerated here 
soluble products of the vegetable kingdom. Alcohol mixes 
with water to any extent ; and one part of Ether is soluble in 
ten parts of water. Nitric Ether and Cldoroform are also 
sufficiently soluble. So is Creosote, 1-2,5 parts of which di»-j 
solve iu 1(K) of water. But this may be absorl)ed in anotht 
way, as will l» seen presently. Volatile Oils and Turpentine^ 
come also under this head. They are all slightly soluble in 

• It IB not yet quite dci^idcd whether Calharline dnd Aloine are to 
bo regarded as the true purgative principles or these drugs. tSee Boyle's 1 
Materia Mediea, Sod edition, pp. 40S. fi57.| 
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water. The former, when given in small doses, are probably 
absorbed ia this way. Turpentine, when given in large doses, 
may perhaps, by nndergoing a change, come under the head 
of vegetable sulistances dissolved by alkalies. Camphor may 
be iucluded here r one part is soluble in 1000 parts of water. 

The soluble saccharine and gummy matters of plants, when 
added to the substances enumerated above, constitute an ag- 
gregate which is called the watery extractive of a vegetable 
product : i.e. that part which is capable of being dissolved out 
of it by pure water. 

But there are other active parts of vegetables, such as oily 
and resinous matters, and some neutral acrid principles, which, 
before they can be dissolved by water, require the aid of an 
alkali. These will be considered separately. 

We now arrive at a fiftli class of matters which arc taken 
I -up by absorption. 

5, Animal and vegetable products dissolved by the gastric 

1 juice. — The most important of these ore the nitrogenous 

I and nutritive constituents of the Hesh of animals and of the 

[parts of vegetables. Albumen, Glutinc, Pibrinc, and Casciue, 

J connected together as comiwunds of Protcine. Animal 

vTibrine, and the analogous Glutine of vegetables, arc quite 

pinsolublc in water. Albumen and Caaeine, though soluble, 

! iminediately precipitated by acids. This is known to be 

t first effected by the gastric juice on their entry into the 

F'Vtomacb. But the action of the gastric juice, which contains 

Pan add, and a peculiar nitrogenous material called Pepsine, 

— together with the temperature of the body, which is about 

100°, — causes at length the gradual solution of these prcW- 

ously insoluble matters. This is foun<l to take place out of 

the body wlicn the above coutUtioiis are imitated with an 

artificial gastric fluid. The result of the process is a viscid 

fluid, which is then absorbed. The hard Gelatine of gristle 

nd bone is not soluble in water at this temi>erature, but ia 
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readily soluble in the acid gastric juice. The Pepsinc Bccnis 
to be au important agent in tliis process, for an acid by itself 
is found to produce an imperfect solution. The nitrogenous 
matters thus digested and absorbed constitute that portion of I 
the food which is of most use in the nutriment of the system ; 
for the starcliy compounds cannot be appropriated to the more J 
solid tissues, although in some cases they may be converted I 
ijito fat, as in herbivorous auimals. (Liebig's Aiiimat Che- \ 
mistry, p. 113,) 

Starch itself is one of this class. Tiedemann and Gmelin | 
found that by the action of the gastric juice it was slowly o 
verted into Dextrine, which afterwanls changed into grape- j 
sugar. Both of these are very soluble. From the researches 1 
of Bouchardat and others, it appears that other fluids, as the | 
Saliva, the secretion of Brnuner's glands, and the Paucreatic I 
juice, possess also this power of converting starch iato a more ■ I 
soluble coiuiiound. So that if any of it escape the action of I 
the Btomach-secretiou, it is probably reduced to solution and ( 
absorbed in the small intcstiiie. 

This change of starch ia the first of a series of transforma- 1 
tious, now ascertaiucd, the ultimate result of which is its eom- 
bustiou and resolution into carbonic acid. Tlius the nitro- ] 
gcnous compounds are called the nulritive, and the starchy J 
materials the caUrrifacient elements of the food. Considered 1 
as medicines, these substances belong to the division of Ali- 
ments. 

6. We have already considered some few mineral substances 
which are alworbed by the aid of the free alkali contained in 
the Biliary and Pancreatic secretions. The sixth kind of 
absorbed matters consists of some vegetable and animal pro- 
ducts which can only lie rendered soluble by a similar agency.* d 

• IJebig (JatM. CAemittiy. part i. p. 76) «t»tea lint tlio Bile con- " 
toina Cftrbonat<< of Soda. So also does Lehmanii (Phi/tiotog, CAm, 
Tol. ii.). The BBsertion llmt tlic PancrcBtic juii-e is alkaline must be 
restod mBJoly on the itulhority of M. Bornard. 
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Fats and oils, resinous matters, and some principles resem- 
bling resins, come under this head. Fats and fixed oils 
consist of acids, as Stearic, Margaric, and Oleic, insoluble in 
water, in combination with a base. Glycerine, which, when 
isolated, is soluble. With a free alkali such a fat forms a 
soluble salt, called a soap, and the base Glycerine is set free. 

In Man the Bile and Pancreatic juice are discharged together 
into the middle of the Duodenum. The fatty matters of the 
food are not absorbed before they meet with these secretions. 
But, after they have mixed with them, a milky fluid called 
Chyle is formed, which is then taken up by the lacteal absorb- 
ents. It passes thence into the thoracic duct, meeting there 
with an albuminous lymph, and is discharged at length into 
the general circulation at the junction of the left jugular and 
Bubclarian veins, 

M. Bernard, in some papers laid lately before the French 
Aca<lemy, states, as the result of his exijeriments, that the 
fimction of the Pancreatic juice is to reduce the fat to the 
condition of a white emulsion. He states that no milky chyle 
is formed when the Pancreatic ducts are tied in dogs. He 
considers it absolutely necessary that saccharine and albn- 

I miuoua matters should be absorbed by the capillaries of the 
Portal veins, and then pass through the liver; and believes 
that the sole function of the lacteals is to take up fat thus 

\ emulsified. His esperimeuta and inferences have received the 

f tiigli sanction of M. Magcndie.* 

M. Frericlia has since affirmed that, whatever be the fiinc- 

I tion of the Pancreatic juice, the Bile, by virtue of the alkali 
vhich it contains, is an indispensable agent in the absorptiou 

(of fata. But M. Bernard has also found that the Pancreatic 

I jaice is always alkaline in health. 

Whatever be the particular function of the Bile, it may 
■ The emulBifying ai'tion of tlie PancreB-tie juice hu been disputed 
r FTCriohs, Sdunidt, Bidder, DondiTB. and othcra. 
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reasonably be concluded that tbe alkali contained in one or 
both of tlicee fluids is engaged in the sapouification and solu- 
tion of the fatty and oily matters, which perhaps are first cmitl- 
sified. If it were not for this, tliis alkali would seem without 
an object ; and further, it is contrary to all we know of tbe 
process of absorption to suppose that oil could pass through to 
a watery fluid without the intervention of an alkaU to reduce 
it to the soluble state. 

Thus it would seem likely that by means of the Pancreatic 
jidce, with or without the aid of the Bile, fatty matters are 
first emillsified, in order to undei^o an increase of surface, 
and then again saponified before they can be absorbed by the 
lacteal villi. 

The pruicipal fixed oils which are used iu medicine arc 
Castor, Olive, Almond, Croton, and Cod oils. It is certainly 
to be regarded as a very beautiful arraugement in the animal 
economy, that those substances which are not acted upon by 
an acid fluid should be subsequently subjected to the action of 
a free alkali, so that by the successive action of these solvents, 
together with the peculiar process of stomach digestion, the 
great majority of substances taken into the system are dis- 
solved and rendered fit for absorption. 

There seem to be other vegetable substances which are ren- 
dered soluble by means of alkali in the way already described. 
Resins form an important class of remedial agents, iu which 
arc comprised many Diuretics, Diaphoretics, and Purgatives, 
They consist cliemically of peculiar acids, which, though thera- 
nelves insoluble in water, combine with alkalies to form salts 
which are soluble. They are certainly in most cases absorbed. 
They have been found in the blood, and detected when pass- 
ing out inthe urine. {See Prop. I. and Elimi natives.) From 
this last they may be precipitated by an acid, indicating that 
they are held in solution by an alkali. In laige doses they 
may not be absorbed, but, by irritating the surface of the in- 
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testinal canal, may act externally as Cathartics, and be expelled 
by the peristaltic action which they excite. But in small 
doses they enter the circulation in solution, and affect remote 
oi^ana. The only way in which they can be dissolved is by 
meana of the alkali of the two intestinal fluids.* Among 
reaiiiouB medicines I may mention Catechu, Kino, Benzoin, 
Storax, Peru and Tolu, Copaiba, Guaiacum, the fetid resins, 
etc. Many purgative drugs, as Jalap, Scammony, and Gam- 
boge, owe their eflicaey to resin. 

There are moreover certain neutral acrid principles, sioailar 
in their nature to resins, which are soluble only in alkalies, 
and thus come under this head. Such are Cantharidin, 
Piperin, Pyrethriii, CoIocJ^lthi^, Elaterin, and Capsicin, ob- 
tained from Cautharides, Pepper, Pyrethrum, Colocynth, 
iElaterium, and Capsicum. But it should be observed that 
these are soluble in Acetic acid ; and if, as some have 
supposed, tins acid exist in the gaatric juice, then they might 
be dissolved in the stomach. 

\Vc may add here some medicines which were enumerated 
also in a former division. Creosote, not very soluble in water, 
^ easily dissolved in a fi*ee alkali. This substance also, like 
the last, is soluble in Acetic acid. 

Some volatile oils, especially Turpentine, display a marked 
tendency to oxidize into resins ; and being themselves very 
sparingly soluble in water, may perhaps be dissolved after 

iving undergone this change. Thus Turpentine changes into 

we learn a fact which u asefiil in practice, t, e. that mcfa 
jnedicineB may be often beneficially combined by the prcccj^ber 
Intion of a free alkali, or iti carbonate, Aeidg oppose l.hcir 

but when given with an allali, they may be redored nt once 

to a rtata of perfect solution, in which condition they will act with more 
oertaiaty, and in smaller doaee than such as are usually given, Hhu- 
barb has been suspected to owe all or a part of its efficacy to a reiin. 
and it is certain that it may Bometimes be administered with great ad- 
nntagfl in the form of an alkaline infuBioa. 
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common Resin, which consists of two isomeric acids, Pini* I 
and SylWc. 

Turpentine =C„ H„. 
Piuic Acid=C»HuO,. 
and, 

C„ H„ + 3 0=C„ H., 0, + HO. 
or. Oil of Turpentine, with the addition of three atoms of i 
Oxygen, produces Pinic acid, i.e. Resin, and an atom of water. 

Turpentine, when given in large quantities, irritates the i 
surface of the intestinal canal in man, and is not absorljcd. 
But in the horse very lai^c doses are found to pass through 
the system into the urine. It is not likely that a large qiian- 
tity should enter in solution in water. It seems more probable 
^H that it may first in some way become oxidized, and then dis- ( 

^^H solved as a resin. The action of turpentine resembles that of 1 

^^H some other substances which contain resin, as Copaiba and 

^^H Balaam of Peru. 

^^H Tlie resins thus dissolved would pass, like other solutions, 

^^H tlirough the mucous membrane of the intestiiics into the Portal 

^^H capillaries. 

^^H But of the fats and fixed oils it cannot be said to be proved 

^^^M that they are absorbed in a state of solution, although such a 

^^^B conclusion is almost forced upon us by a consideration of the 

^^^1 laws of endosmosis. They do not pass into the veins, but are 

^^^B taken up by the lacteal absorbents. They are capable of golu- 

^^^M tion, and are thus not in that sense an exception to the rule of 

^^^1 Prop. II. But in another sense they are an exception to it; 

^^^f for they do not pass directly into the veins, but through the 

^^H lacteal system. It seems that the clucf or sole purpose of 

^^^1 these lacteal vessels is to absorb fats. Thus it appears that all 

^^^^ soluble substances, whether in the food or given as medicine, 

^^^1 and in whatever manner rendered soluble, whether by acid, 

^^^1 by alkali, or by stomach digestion, are absorbed in the stomach 
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Pters, pass directly into the blood, traversing the mesenteric 
and Porta] veins, to reach the liver. From this organ they 
pass on into the heart through the Vena cava inferior. I have 

, shotm also that they are mostly ahsorbcd without material 
(diange. Supposing the stomach acid to be lactic, it would be 

I too weak to displace mineral acids. It would however de- 

I compose a few insoluble matters, and combine with alkalies 
and their carlmnates, forming salts which iit the blood would 

I again change into carbonatea. ( Plde Prop. Vf.) 

I Fkop, III. — That those medicines which are completely iimo- 
Ittiie in mater, and in the gastric and intestinal juices, 
catmoi gain entrance into the circulation.* 

It may at first sight be objected to this proposition, that 
fttty matters may probably enter the lacteals in an undissolved 
I state. But this is not proved ; and besides, whether dissolved 
F or not, we know that they are soluble in one at least of the 
I intestinal juices — viz. the Bile. So that they do not come 
I under the above definition. 

We have just seen that many medicines which are given in 
the insoluble form are capable of being dissolved in the fluids 
I of the intestinal canal. This so much reduces the list of per- 
I fectly insoluble medicines, that it is difficult to find any that 
1 «onie under such a definition. But Charcoal, the simple 
I metals, woody fibre, and Nitrate of Bismuth, will serve aa 
1 'Samples. 

Sulphate of Lead is often quoted as perfectly insoluble ; but 
I 'this is not the case. It is soluble in u solution of Acetate of 
I Ammonia. This salt is contained in the perspiration. Thus 
I .tbe sulphate, when substituted for the carbonate in some lead 
1 works at Paris, proved fatal to the foreman, who died of colic. 
I M. Flandin found tliat it poisoned a dog when rubbed into the 
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skin aa ointment. Even some metals maj possibly be brougl 
within the influence of weak acids when in a fine state of 91 
division, as Mercury in blwe-pill. Gold in a very fine povdear ' 
lias been used successfully in syphilis. 

TIius the list of insoluble substances is still further reduced. 
But there is no doubt that many substances which arc slightly I 
soluble in the intestinal fluids may iu great part escape thin^ 
solution, and pass out with the fseces just as they went ii 

To assert that the particles of an insoluble substance cancol 
pass through the homogeneous wall of the capillary or ab- 
sorbent vessels, ia merely to state what follows from skM 
absolute physical law, and is generally admitted by physiolo- 
gists.* But even this fundamental datum has been late 
attacked. 

Professor CEsterlcn of Dorpat has been induced to e 
the possibility of the absorption of insoluble substances, froa^v 
some experiments which he has made. Finely -powdered chai 
coal was administered to rabbits for some days. They t 
then killed, and globules of charcoal, measuring firom ^^j^ u 
. ,jiflg of an inch, were found in the blood of the Portal circiL-j| 

• Dr. A, Fleming, in an article Jn the 'British aiid Foreign Medical^ 
Beview,' quotes Msttencci as statiug that the intersticea of the animd 
tisHues TBry in diameter from, j^ to ro'ra °^ ■" iucb.. He then asks. 
What is to prereut minute particles of charcoal from paaaing through 
Buuh opeuings f Surely there is hero some terrihle mistnko I Mat- 
teucci is speaking of such iuteraticcB bb those between muscular fibres, 
or in the moshes of areolsf tissue, — and the reviewer applies the state- 
ment to the membrane through which the absorbed particles must pau. 
This is well known to all pbysiologiHts as homogeneous or basemec^ 
membrane. I need hardly remind the render that no apertures whateTer 
can he diseoyered in this meitibmne, even by tlie highest power of the 
compound miero»cope. So that uulcss this membrane undirwcnt some 
lesiou or injury, no partiele large enovgh to be teen through such a mi- 
croscope could pass through it without being first, dissolved. But every 
subslance absorbed in the intestinal ponal must pass through at least two 
layers of this membrane, one belonging to the mui/ous coat, the other 1 
couetituUug the delicate wall of the capillary vetael. 
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lation.* {Zeitsckrift fur RationeUe Medizin, 1847.) To ob- 
tain these results the microscope was used, a far less certain 
test in such matters than chemical analysis. (Esterlen rea- 
sonably concludes that, if charcoal can so pass, so also can any 
other insoluble substance. The necessity of solution could 
then at once be done away with, and the blood continually 
I liable to admixture with all kinds of heterogeneous and crude 
, materials. (Esterlen asserts further that he has found mi- 
(■nute globules of mercury under the skin after rubbing in 
I inercurial ointment. {Journal far Praktische Chem., No. IX. 
1 :1850.) Now, if these tilings were true, there could be no 
I need to suppose the solution of insoluble active medicines, for 
I iiiey would be enabled without difficulty to pass through in 
\tgi undissolved state. 

_ I have therefore repeated the above ■Tncntioncd experimetit of (Ester- 
tjen, taldng every precaution that I could think of to gu&rd tLgainst a 
ffiUIacy. 

Half B pound of highly purified and finely powdered animal charcoal 
[ yn& triturated for some time with water, in order still further to in- 
e the tenuity of the particles. Some of this paste being then ex- 
^Mnined under the microBnope, and the particles carefully measured with 
^fce spider-web micrometer, their size was found to averago -^^^s of an 
Dth, some beingmuch smaller, others larger. This charcoal paat« was 
now administered, in divided portions, during seven suecessivB days, to 
three rabbits and a guinea-pig, being mixed up with the pollard which 
was given to them bb food. At the endof this time, no morbid or other 
symptom having been observed, except the carbonaceous character of 
the fRces, they were killed by Frussiu acid. On opening them, a black- 
«miig of the inner surface of the stomach and intestines was the only 

* It will be observed that the largest of these arc just equal to the 
average siEe of the corpuscles of the blood. So if the particles of char- 
oool passed into tho vessels, why did not the blood eorpuaelcs pass out P 
Vetaeti having walls pierced with such apertures ba to allow of the en- 
trance of these bodies, would probably permit of copious and continual 
lucmorrhage. For it is well known that blood corpuscles will pasi 
readily, by undergoing oompression, through passages of a much less 
T than themselves. 

2 
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peculiar nppearanee notit-ed. SpeciraeiiB of the f^h blood of etch 
then BUPceaaiTely examined uodcr the microaoope. Uie blood being 
from the right cavitieB of llio heart, the Porta] and mesenteric ' 
and the inferior vente carre. An 8th of an int'h object- glass waa used. 
In the majority of eases nothing at all naa seen except the blood cor- 
ptiBclcs. But in abont one out of four oWervaCiona first made, some 
amorphous blacV particles were perceived, Ihe appearnnce of n-bichwaa 
- at first dubious. They were very few in number— only one or two 
among myriads of blood corpnaclee — and they woidd not have been 
noticed at all had it not been for the peculiarity of the investigstioii. 
Their size at once excited suspicion, some of tbem measuring six 
the diameter of a blood corpuscle (rj^ of an inch). In fact, tbey 
found to bo miniit* particles of dust, snd tbey wore only got rid of 
the moat assiduous attention to the cleaning and protection of the glasMC 
in subsequent obscrralions. Besides these, there was now and then 
seen an amorphous molecule of hromatine. such as is known to oocitr 
oocnsionally in healthy blood, eajiecially tliat of the splenic and Portal 
reins, Such particles are known by their partial translucency, and the 
possession of a yellowish or brownish colour. 

I thus Sftw no apix-ftrance which could be at all compared with the 
observations of (Esterlen, who describes particles of charcoal as occur- 
ring in abundance in blood dmwn from each of the four 
mentioned. 

To test in another way the accuracy of the above observations, 
killed two cats, which had been for some time fed upon milk, at Ki 
College. I then ciiuuincd Iheir blood in the some way. I found, 
sereral instajices, the same solitary haimatine globules, and experiei 
the same difficulty as before in getting rid of stray particles of dnst 
is quite clear that in euimala fed on milk, these latter could have had 
connection whatever with the passage of cliarcoal from the L 
canal into ibe blood. 

It may still be asked of me, how I would esplain the recorded obser- 
vationa of ffisterlen. It is very likely that they are not altogether in- 
accurate. It baa occurred to me that tbey may possibly be accounted 
for by supposing that in the animals which be fed upon charcoal, the 
irritation might have been suEHcient to establish some minute points of 
ulceration by means of which there would be a communication between 
the intestine and the cavity of the vessel, sufficient to allow of tbe pas- 
sage of the carbonaceous particles, without permitling any notable h»- 
morrhago (ihongb this last is difficult to believe). Thus, in the black 
phthisis of coUinrs. it is supposed bj some pathologisla that the sooty 
matters inlislod find their way into the blood through uloerationa " 
walls of the air-cells. 
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"With regard to the other alloged discovery of globules of mercury 
hooenth the akin at^r tlio mbbing-in of mercurial ointmi'nt, U may be 
rtateil that another esperiiueiiler, Dr. BiBrenspmiig, has repeatedly 
made tj"inl of this, but hiia never discovered any sueb globules, (t/ujirn. 
fiir Praki. CAem. IX. 1850.) It is nlao opposed to the eipcrinientB of 
Autenrietli luid Zeller, who, tirst cauring tlie alciu of an animal to cica- 
trize over a plalo of gold, and then rubbing mercurial ointment over 
this, found aftcnvarda that the aurface of the gold was untamiahed. 
(Had any mctailic mercury penetrated ao far, the gold would have 
been whitened by amalgamation.) 

I may here also add some experimentB, which I made some 
time since, with the object of discovering whether some of the 
most insoluble of known remedies, whicli are yet known to 
obtain entry somehow into the blood, could do so while yet in 
the insoluble state. They are as follows : — 

Esp. 1. — Ten grains of Calomel were given to a largo dog. It waa 
killed after three hours, allowing tliis time for digestion. A eonside- 
rable quantity of blood was eolleoted from the Portal vem, and submitted 
to analysiB, to determine whether it contained any compound of Mer- 
cury in an insoluble form. Tlie blood was tlried and jmlverized. The 
result waa boiled for some time in water, and the insoluble part 'col- 
lected. It waa dissolved in a small quantity of aqua regia, and tbo 
clear acid solution placed in a teat-tube. A slip of zinc foil was folded 
roimd a narrow plate made of gold foil, and introduced into the solu- 
tion. A galvaniu current being thus sot up, the minutest quantity of 
mercury, if present, would have been deposited on the gold, so aa to 
tarnish it. But this did not take place, and when at laat the zino waa 
ipletely dissolved, the gold remained as bright as before. Thus 
no Calomel, or compound of mercury, present in the insoluble 

Exp. 2. — Ten grains of atrong mercurial ointment (containing half 
ita weight of meljiUic mercury, with some oxide) were given to another 
dog. He was killed after the same time, and the Portal blood analyzed 
carefiilly in the aame way, but here also no mercurial compound waa 
present in the insoluble form. 

Eip. 3. — To a third dog five grains of Oxide of Silver were admi- 
niatwed. After throe hours he was killed, llie Portal blood was 
dried in a water-bath, and reduced to powder. This was boiled for 
Mmo time in water, which was separated by filtration. Aqua rcgia was 
then boiled on the insoluble part. This would convert any silver into 
chloride. T!ie acid waa evaporated ofi' aa much aa possible, aud the 
>ljd remiundur healed in a small [mrcelmu crucible lo dull redness. 
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The resnlt wa« powdered, and digested in liquor as 
filtered, and eicese of nitric acid waa added. Tlicro wae not any p 
rapitate. Had eUorido of silver been present, it would have been £ 
Bolred by the ammoma, and precipitated by the a«id. Thus no inaoluU 
•ilver comtwutid was contoinod in tlie blood analyzed. 

Eip. 4. — Ten grains of sulpliur were adminbtercd in tlie 
to a fourth dog. On kiUing it and opening the body, tlie tlioracic dnB% | 
waa found to be full. A conaidorable quantity of chyle wag collected 
tVom it. Noyr, aa it is asserted by some, that fat pasBea undiaaolved 
into the chyle, and as I believe that sulphor is digested in the neigh- 
bourhood of the bile-duct, this chyle was chosen for analysis, Be»ide^ j 
the blood would be less satiafactory, on account of the large qiiantity 
of albamen and fibrine contained in it, both of them also o 
eulphuT. Tlie insoluble part of the chyle wa« obtained in 
manner as with the blood. It waa then boiled in a small quantity of A 
weak solution of cauatic potash. By tliia any free solpliur would II 
converted into a soluble aulpliuret of Potassium. Tlie solution was A 
tered, and a few drops of a solution of the Nitro-prusaide of Potaesh 
added. (ITiis is a salt lately discovered by Dr. Ployfair. It is a deli- 
cate teat for soluble aulphuivts, with whieh it strikes a deep purple 
colour.} No change was produced. Therefore no insoluble Hulphni 
was present in the cLyle. 

The results of these various experimentB are thus in decide 
opposition to those of M. (Eatcrlen, and support a view of ti 
question which seems even d priori more philosophical ( 
reasonable than that which he lias adopted. I believe that o 
iDBolublc medicine can in any way gain entry into the blw 
without first undergoing solution in some way or another. 

Prop. IV. — That some few remedial agents act locally oh t 
mucous sitrface, either be/ore absorption, or withotU I 
absorbed at all That they are chiefly as follows .- 

A. Irritant Emetics. 

B. Stotnach Attteathetics. 

C. Irritant Cathartics. 
Though it has now to be shown that some medicines maj 

act without being absorbed, yet, as these operate on the siir* I 
face only of the stomach and intestine, it must be home l&f 
mind that they are no exception to the Eulc of Absorptioq, I 
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and that no medicines whatever can exert their proper action 
oil distant parts without being first absorbed into the system. 
For it haa already been declared, during the consideration of 
tlie first Proposition, that medicinca which thtis act on re- 
mote parts of the body must be, and are, absorbed before they 
can so act. This necessity for ahsorptioii has been shown to 
extend even to medicines which act most rapidly on the ner- 
vous system. If any medicines could produce a distant effect 
by a mere contact with the coats of the stomach, such a 
power would be ascribed to those stimulants and sedatives 
vhich, from the suddenness of their action, are called dif- 
fiisible. Such are Hydrocyanic A.cid and Ammonia. Their 
rapidity of action is to be ascribed to their volatility, whereby 
they spread over a large surface, and are almost suddenly ab- 
sorbed aud transmitted through the system. But Hydrocyanic 
acid may be absorbed from any surface. It is poisonous when 
inlialed into the lungs. It rapidly causes death when dropped 
into the eye of an animal. So also the results of the inhala- 
tion of Ammoniacal gas are the same as of the ingestion of 
its solution. I believe that the latter, on account of its dif- 
-fusibility and rapid absorption, escapes neutralization by the 

j stomach acid, and passes into the blood as free Ammonia. 

In the consideration of the first Proposition, I endeavoured 

! also to point out that though the proper action of a medicine 
could in no case Ije conducted, without absorption, from the 
mucous surface to a distant part of the system, yet that a 
remote action of another kind might occur, as the result of a 
change in the nervous system produced by a powerfiU local 
impression. I stated that the terra Counter- hTilatioti was 
employed to express this action, the nature of it being but ill 
UDderstood. A powerful impression on any surface of the 
body, external or internal, seems to be capable of arresting 
and diverting, as it were, the attention of the system, and 

I thus, for a time, of checking a morbid process. Frictions and 
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Sinapisms act on the skin externally on this principle. So 
Blisters and Issues ; but they are not simply conn ter-irri taw tSj 
for tlicy also drain away the serum of the blood. It 
now within my province to consider such an action on the 
akin, any further than for the purpose of stating that similar- 
local impressions on the mucous surface of the stomach and 
intestines are caimhlc of operating on the same principle. 

We have then to consider what are the local actions that 
medicines are capable of producing on these surfaces. 

And first it must be laid down as a rule, that all medicinesri 
when given in excess, act as irritants on the stomach and 
testincs. This is more especially the case with mineral salts, 
with the bitter and astringent principles of vegetahles, and 
with acrid and resinous matters. By irritating the stomach 
locally, they cause vomiting ; by causing peristaltic action erf 
the bowels, purging. Some of them arc actually employed 
to produce these effects, and will be presently specified, 

The corrosive and narcotico- acrid poisons may produce by 
this local action a degree of irritation sufficient to cause 
death. In the case of the first, some erosion of the mucous 
surface may occur. By both kinds violent vomiting and 
purging is apt to be produced, and succeeded by symptoniB 
of collapse. These last, however, arc not therapeutic agents, 
when in such doses. 

Antidotes, employed to counteract these poisons, are reme- 
dies which are given to act locally in extraordinary cases. 
There are three chief kinds of them ; Demulcents, to sheath 
the irritated surface, and protect it from further injury; 
Emetics and Purgatives, to get rid of the {loison ; and chemi- 
cal antidotes, to neutralize it or render it insoluble while in 
the stomach. With this last object, acids are given in al- 
kaline, and alkalies in acid poisoning. The soluble salts of 
Lead may \k precipitated aud rendered insoluble by sulphuric 
acid or sulphates. Those of Mercury, Copper, aud Zinc, 1^ 
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albumen. Tannic acid precipitates the vegetable alkaloids. 
There are some other special antidotes of the same kind.* 

Let ns now consider the tliree kinds of remedial agents in 
ordinarj' use, which are employed for the purpose of producing 
a local effect on the mucous surfaces, before absorption, or 
without absorption. 

a. Irritant Emetics. — Two kinds of medicines are employed 
to produce Vomiting, — specific emetics and irritant emetica. 
The former act from the blood ; the latter, by local irritation. 
In the same way that irritation of the external surface of the 
body wiU sometimes cause at the same time the direct con- 
traction of a neighbouring muscle, and the refle-x contraction 
of others at a distance, so does local irritation operate on the 
snrface of the stomach. On the cue hand, the muscle of the 
stomach itself is caused to contract, so that, the pylorus being 
at the same time forcibly closed, it tends to espel its contents 
in the wrong direction. On the other hand, a lai^e set of 
distant muscles is thrown into sudden action. First, a quick 
deep breath is taken by means of the inspiratory muscles. 
Then the aperture of the glottis is spasmodically closed, so 
that, the lungs being full, the diaphragm cannot be pushed 
upwards. Then immediately the abdominal muscles contract, 
and being unable to act on the diaphragm, they press on the 
stomach, emptying it forcibly of its contents. 

All this is by reflex action, and follows sympathetically the 
contraction of the stomach, co-operating with it, and result- 
ing, like it, from irritation of the sensitive mucous surface.f 
Such is the action of an irritant emetic. (See p. 56, note.) 

• ThnB Sulphites of Potash and Soda have been rtconuii ended by 
Professor Graham aad othera to dt-etroy the Sareina ventricuU and the 
■uppoaed Cholera fungi. QiissHia and bitters have alao been given 
I with the intention of poisoaing Budi pajuitic vegetable productions. 

t OiwnBionally, na in ecrtojn eased of Fjroais, alight vomiting nwy 
I take place without any stnunin)^ oiTort of this kind, bat apparently from 
I the coDtnictioD of thi> stomach aJone. 
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Now, Tartar Emetic and Ipecaciianlia do not act in thia way. 
When injected into the blood elsewhere, iii sufficient quantity, 
they are found to produce vomiting. They have aiso special 
actions on tlie heart and lungs, which are not possessed by 
merely irritant emetics. They seem to me to act specifically 
on the Vagus Nerve, wliicli is supplied to these organs as well 
as to the stomach, and to cause vomiting by deranging its 
functions. By thia action on the Vi^us while iu the blood, 
they excite, in a special way, the same refles contractions 
wliich are produced, in the case of an irritant emetic, by irri- 
tation of the extremity of tliat nerve in the mncous mem- 
brane. They are thus Neurotics, or nerve-medicinea. Tliey 
are not gland -medicines ; or, at least, there is no proof that 
they are excreted by the stotuach, and thus they do not come 
under my definition of Eliminatives. All substances which 
touch the surface of the stomach cause it to pour out its 
secretion. 

Specific emetics cause nausea, even without vomiting, de- 
pressing the action of the heart by their influence over the 
Vagus nerve. Irritant emetics scarcely cause nausea, produ- 
cing only a feeling of discomfort, arising from the inverted 
action of the stomach. 

The Sulphates of Zinc and of Copper, common Salt, and, 
among vegetables, Mustard and Horse-radish, are used aa irri- 
tant emetics. They cause, by contact and irritation, a large 
quantity of the gastric juice to be poured ont. This, t(^ther 
with the emetic, and any contents of the stomach, is rejected. 
The process is not followed by mueli inconvenience. 

Such emetics are chiefly used when we wish to unload the 
stomach of any irritating or poisonous matters ; but not when 
our object Is to cause nausea, depression of the heart's action, 
or relaxation of the muscles. The violent action which they 
produce may possibly act on remote parts on the principle of 
counter-irritation. Thus emetics of various kinds are often 
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1 in tlie early stage of iuilammatory disorders, 
i been known Bometinies to eut them short. But 
K effect is much more likely to be produced by a spe- 
cific emetic, which adds to this counter-irritaiit action the 
production of nausea, by which the force of the heart is 
powerfully deiireescd, aud the pulse reduced. Tartar Emetic, 
the most powerful of these specific agents, must doubtleaa be 
absorbed to a certain extent before it can produce its effect. 
Thus the important difference between the motles of opera- 
tion of irritant and specific emetics is, that the former do 
not produce vomiting when injected into the blood, but act 
locally; whereas the latter act from the blood on the nerves. 
[Vide Prop. VIII., Specific Sedatives.) 

That Tartar Emetic acta from the blood may aovr be conflidered oa an 
established fact. Thus, if the oesopliaguB of an B-niTti i l he tied above the 
cardia, and a eolution of this ealt introduced inUi it, eSbrte at romitiug 
follow. Such specific emetica must either act upon the Vagua nerre 
itself, or, which ia much the same Uung, on that port of the nervous 
centre with, which this nerve is connected, — the medulla oblongata. 
Wlipreai it seems that merely irritant emetics Lave the power of at oucs 
■timulatint; the ultimate fibres of the Tagus which are distributed to the 
stomach. But as it will be stated directly that some irritant purgatives 
are also, after their absorption, specific pnrgatives, ao is it stiU a matler 
of doubt whether some of these irritant emetics may not be also capable 
of acting from the blood as specific emetics. 

This may be said especially of the Sulphates of Zinc and Copper. Dr. 
Maclagan made some experiments upon them aeveral years ago. He 
found that section of botli ncrri vagi deferred the action of these two 
•alts until long after tho time at which they had previously operated on 
the same unimula with these nerves uncut. This sustains the view 
already expressed, of their operation by irritating the ultimate Hlomeats 
of this nerve. But as in one instance the emetic dose did ultimately act 
aderthe section, the esperimonter reasonably infers that this can hardly 
bo explained but by supposing the absorption of the salt, and its subse- 
quent operation on that port of the medulla nhure the Vagus takes its 
riae, irom which an action might then bo reflected along the t 
fibres. But the sources of fallacy in such inquiries are so many and si 
great, that we cannot, of course, found any positive statement on th 
result of one experiment. 
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b. Stomach- Anesthetics. — There is a class of medicines used 
in Gastrodynia which seem to act locally oii the sentient 
nerves or surface of the stomach, in the same way as Aconite 
acts on the superficial nerves of the skin, or a plaster protects 
from irritation a psunfiil ulcer. Although the majority of 
them are subsequently absorbed, yet, in order to exert this 
particular action, it is not necessary that these should pass 
beyond the substance of the i^tomach itself. For the anodynes 
thus used do not seem to have any special or peculiar tenden- 
cies towards the stomach nerves. But if introduced into the 
blood elsewhere, they would not pass the nenes of the stomach 
in so conceutratcd a form as when coming directly from, the 
mouth, and thus would not be so useful as stomach-anssthe- 
tics. Thus this action depends upon local contact, and is so 
far a local action. 

Hydrocyanic acid, Creosote, and Nitrate (also called Tris- 
Nitrate) of Bismuth, are the most useful of these medicines. 
The two first are subsequently absorbed, and pass into the 
blood. The third is a very insoluble salt. It acts also as an 
astringent on the mucous surface of the intestine, and is pro- 
bably the only astringent which is not absorbed, Beiug in- 
soluble, its action is quite confined to the mucous surface. 
It may be given sal'ely in very large doses {as gj, or more), 
and it is probable that its anesthetic action is simply me- 
eliaiiicol in nature, and depends upon its afibrding a soothing 
sheath to the irritable and painful surface of the stomach. So 
that it is oidy by covering this, and not at all by an infiuence 
ou the stomach nerves, that it operates as a local aucesthctic. 

Monaoret siao believea its acUon to be purely local. So do Trous- 
Beau aud Fidoux, Slouaeret has giron as much ne 3J daily, witbout ill 
eflocts. Luaeanna also lute preuiibod large doaoa, but tie coagidera liiat 
a part ie Rbsorbed, beiug rendered soluble by tlio acid fluid of the slo- 
mach. It is just possibli; that tlus might occur in Bomu condition! of 
the system, and peculiar states of the gastric secretion ; but I think even 
this very improhable. It covers the coat of the stomach, and hinders 
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the excretdon of gs^tnc juioe. And all ihe cachectic eyniptoma do- 
■cribed by this writer aa hsTiDg folloircd its long use may bo ciplaiDi>d 
bj this obHtruction to the dig«tive procpBs. A Btrong argumeut ngainat 
ita abgorptioii is derived (rom the foot thut it can never be discorercd 
in the urine. Luasanua acconnta for this by supposing that aa soon oa 
it enters the blood, the Bismuth in precipitated by the alkaline chlorides 
in that fluid, and thun, being rendered insoluble, is ineapable of excre- 
tion. But what would become of the patient if precipitations were thus 
to talte place in his blood! — {GaxMtIa Mediea Italiana Fedcrattva 
Totiyana, IBSa, p. 41.) 

Hydrocyanic acid and Creosote, — general sedatives, — act 
locally as anodjTies to the nerves of tlie Htomach, 

c. Irritant Cathartics. — As there are two kinds of Emetics, 
differing in their mode of operation, so also do there seem 
to be two kinds of Cathartics. But the distinction between 
them is not exactly the same. Aa with the Emetics, one 
kind seem to act by topical irritation, exciting an outijoiiring 
of the intestinal secretions, and causing an expiilsion of the 
contents by exciting peristaltic contraction. But Specific 
Emetics, wliich act from the blood, seem to produce their 
effect by influencing the nerve of tlie stomach ; so that they 
are Neurotic medicines. Specific Cathartics act differently. 
They are truly Elimiiiatives. They exert no influence over 
nerves, but they operate by passing out of the blood through 
the intestinal glands. Like Specific Emetics they must be 
first absorbed. But whereas the chief action of an Emetic is 
to excite contraction, that of a Cathartic is to increase accre- 
tion, by which contraction may result as a secondary effect. 
I will not now enter into the theory of Elimination, which I 
shall have to consider afterwards, but I wish at present to 
distinguish between local action on a surface, and specific 
action on a gland, exerted from the blood, Many substances 
used as purgatives are capable of absoqition, and are absorbed. 
But it seems that they are not fit to remain in the blood ; and 
after passing round in the circulation, they are expelled by the 
deporative force at a point near to that at which they pre- 
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viously entered by the laws of absorption, namely, the nmcaiu 
surface of the bowels. They are most commonly expelled by 
the glands of this surface somewhere in the lower or ^ecal 
portion of the intestinal canal, which is more engaged in se- 
cretion, but less active in absorption, than the upper part. The 
increased secretion which they excite causea peristaltic action, 
which cx\>el8 both it and them, so that they cannot again be 
absorbed. 

Such a specific Cathartic woiild be capable of acting thus 
if introduced into the system at any point. Castor Oil and 
Croton Oil, whether received into the stomach, or injected 
into the veins, or introduced into the system at any part, 
equally produce purging. So also do Rhubarb, Aloes, and 
Senna. Tlie principles of these medicines have been detected 
in the blood by Ticdemann, Gmebu, and others. Colocynth 
and Elatcrium have also been proved to act sjiecifically.* 

It is to be inferred, both from analogy and direct experi- 
ment, that other resinous Cathartics, as Jalap, Scammony, 
and Gamboge, act also from the blood. It has also been shown 
that both from actual experiment, and from a consideration 
of the laws of the process of absorption, wc must conclude 
that saline Cathartics are absorbed into the blood before they 
cause purging, 

But we have now to do with Cathartics that act by topical 
irritation. \\Tiich are they ? I believe that the same resin- 
ous Cathartics which have the power of acting specificaJly, 
may have, especially when in large doses, a double action. 
It has been shown that resins are difficult of absorption ; 
and whether they be absorbed or not, wc know that they 
must irritate the intestinal surface, from the violent griping 
which often attends their opicration. Thus Scammony does 
not act so well, and does not gripe, when the bowels are lined 

• Pereira's Materia Mediea, Sod edit. vol. ii. pp. 1496, 1507. and 
claewhere. See also above, p. 61, 
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vitb mticiis. Gamboge and Enphorhium are irritant iii an 
extreme degree, and arc therefore too dangerous for general 
use. The powder of Euphorbium resin has been used as an 
Errhine, for, by irritating the mucous membrane of the nose, 
it increases its secretion. This illustrates the operation of 
irritant Cathartics. A great part of the feces is secreted by 
the mucous membrane of the bowel. This secretion a Ca- 
thartic may increase by mere contact and irritation ; or, being 
also a specific agent, by absorption and cltmiuation likewise.* 
Some Cathartics employed as Vermifuges, as the hairs of 
Mucuna prurient, metallic Mercury, and Tin powder, cannot 
be absorbed at all, and must act solely and altogether by irri- 
tation. 

These Tennifugea, or AnllielminticB, are employed for a striptly local 
porposp — that of kilhiig and expelling inteatinftl worms. Any powerfid 
Catkartic may be used to eipel them. But such an agent Bhoold gene- 
rally be conjoined with a medicine that tends directly to kill the para- 
site i for after that it will be more easily dislodged. For this purpose 
the root of Male Fern, Kouseo, and the bark of the root of Pome- 
granate, have been nsed with advantage in the case of tape-worm. 
Ascarides are sitnaled low down in tLo intestine, and may be dislodged 
hy the me of aa enema, as of Salt. 

Turpeatine is often very eflieacioue in coaea of this kind, being at once 
a poison to the worms and a powerful irritant cathartic. 

I hare already alluded to Nitrate of Bismuth, aa acting as a quaei- 
astringent U> tho mucous surface of the intestine, although apparently 
incapable of absorption. It has been used with advantage ui diarrhcea, 
and ia highly recommended by Dr. Tlieopbilus Thompson in the di- 
arrhoea of Phthisis. It abaocbs acrid fluide, and protei-ts the irritable 
surface. Chalk is useful iu diarrbcea in the same way, but adds to the 
ahoTe operation a power of neutralizing acidity. 

Bat all true ostringenta, being soluble, are absorbed ; and when they 
act on the mucoua glands of iho intestines, it is probably team the 

* Irritant Cathartics, like irritant emetics, may sometimes aflect re- 
mote parta on the principle of counter- irritation. Some eiplain in this 
way the use of purgatives in disorders of the brain, but there are other 
reasons which seem to account for thii atill more satisfactorily, (v. 
Ckaj>. IV. Art. Furgativei.) 
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It haa been sapposed by M. FoiMeuillo and others that the setion a 
Opiun) in conGxuuig the bowole is to be attributed to a power of I'hecking I 
the procese of ondoaraosis, said to be poeaessed b; a eolutiou of Morphia. 
I shall altcrH'ards state mj reasons for discreditiiig this explanation. 
(v. Chap. ir. Art. Ojiivm.) 

Thus wc have concluded the list of substances wliich seem 1 
to act locally on the mucoua surface, vithout passing into the 
blood. 

Having previously endeavoured to explain the v 
in which medicines are absorbed and pass into the blood, and 
having now defined the action of some few before absorption, 
the greater part of our investigation remains still to be ac 
complished. The actions of medicines in the blood, and their 
various and complicated operations in the cure of d 
have to be traced out, and, if possible, accounted for. 

Tlje remaining six Propositions concern the behavionr of j 
medicines after their passage into the blood. The first two 
of them are comparatively unimportant. The Fifth is merely 
an extension of the First Proposition, — in which the same 
rule is applied to the blood which was there proved of a sur- 
face, — and indeed follows in part from the latter. The Sixth 
Proposition defines three kinds of changes which certain me- 
dicines are liable to undergo during their stay iu the system. 



Prop. V. — TTtat the med'witie, when in the blood, must permeate 
the mass of the circutation, so far as may be required to 
reach the parts on which it tends to act. 
That there are two possible exceptions to this rule: 

a. The prod\iction of sensation or pain at a distant point. 

b. The production of muscular contraction at a distant 
point. 

"We might already have concluded that, as a general rule, 
it is impossible for medicines to exert their primary action on 
a remote part by nervous or any other agency, but that they 
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'must actually reach the part which they affect by means of 
the circulation. The cspcriments, already quoted, of Magen- 
die, Blake, and others, show that cvcu those mctliciues and 
poisoua which tend moat powerfully to influence the nervous 
centres, cannot act by nervous connection, or without being 
allowed to paas on in the blood. They must actually reach 
the brain, before they can act upon it. The circulation of the 
blood is auflicieutly quick to allow of this. 

Tlie action of nerve- medicines whcu applied to a part, being 
similar to that which follows their absorption, would alone 
fender it highly probable that in the latter case they reached 
the part in the blood. Thus Morphia, Hydrocyanic acid, 
Chloroform, and Aconite, benumb the superficial nenes; 
Belladonna dilates the pupil; and Strychnia aiigments mns- 

1 cnlar irritability; whether locally applied, or administered 
through the stomach. 

Neurotic medicines have even been detected after death in 

, the parts and organs which they influence. UTius Alcohol 
has been found in the brain, and Lead in the spinal cord and 
muscles. 

From these various &ct8 we may conclude, that however 
near these remedies may be brought to that part of the nerv- 
ous system over which their power extends, whether it be 
centre or periphery, they do not in general afi'ect it, unless 

[ they arc allowed to reach it. 

And what is proved of nerve- medicines holds good still 

' more obviously with medicines that act on the blood, and on 
blood- disorders. Nearly all of these have beeii found to exist 
in the hlood, and to pcnade the whole mass of the circida^ 
tion, wherever at first introduced. 

The glands of the body form a third case in which we 

I icquire juviof of actual local access, This matter will be dis- 
sed when we have to consider the subject of £liminative 

[ medicines, when 1 shall attempt to show that the majority of 
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thoac medicines actually pass through and are excreted by tin 
glauda which they affect. Wlien Mercury is chemically de. I 
tected in the secretions of the liver and bowela ; Sulphur in 
that of the skin ; Turpentine and Copaiba in that of the kid- 
neys; it is evident that these substances must have reached 
bodily the glandular organs to which their action is directed. 

Astringents are medicines which from the very nature of fl 
their action — apparently a chemical one — caimot operate Btsfl 
all without touching the muscular fibre, which they cause t 
become contracted. 

But in laying down this rule of the necessity of local a 
for the production of the primary* effect of a medicine, we i 
must be careful that we do not make it too absolute. No I 
proper medicinal action can be conducted along a nerve-fibre. 
But in saying that no action at all can be propagated by the I 
agency of the nervous system, we do not make proper allow- 
ance for the vAaX properties of nerves. The vital nature of 
common nerve-fibre is such that two actions can be conduct- 
ed along it ; — an impulse producing sensation, or an impulse 
producing muscular action, at a distant point. It is known 4 
that an impression on the terminal extremity of a sensoiy 1 
nerve is capable of producing either sensation or motion at a 
distance, by what is called reflex nernom action. Though this 
impression must pass through the brain or spinal cord, yet 
these centres are not appreciably affected by it. Now it ia J 
possible, though it docs not often happen, that the action of a I 
medicine on the extremity of a nerve may cause this distant J 
action, without that medicine reaching the part at which it ia I 
manifested. It is obvious too tliat such a medicine as Stryeli- J 

• The process of cure bj amntec-irritation may be oaoribed to thiB I 
ttcondarj/ ftction of «ome mixlicmcR. Sucli un operatioo may take plu 
Bt a difitaiico from iHe put ullectcd ; but it n attributable to a peculiar I 
(tflectioQ of the nt^rrauB gyertem, and has oo neceasaiy connei'tion tritli I 
the primuy or proper sction of a medir^iue. Tide p. 57. 
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may raiuse contractions of muscles at a distance from the 
Iffain and spinal cord by stimulating those centres. Here the 
proper action is on the centre ; it is this nervous centre tliat 
atiraulatcs the muscles, not the medicine. 

Having made allowance for the physiological characters of 
nerve, we must also take notice of the vital properties of 
muscular fibre. We sometimes find, especially in the case of 
UDstriped muscle, that when one part of a muscular organ is 
caused to contract, a wave of contraction is propagated along 
the fibres ; and this action may even be extended to a neigh- 
bouring muscle, either by contact or sympathy. In one or 
two cases it seems that muscular contraction may occur in 
tiiis way as the result of the action of a medicine. 

We will now consider separately the two exceptional cases. 

a. A medicine may occasionally produce pain or aennation 
at a distant part, without reaching that part. We often find 
that a morbid action at one part of the body is capable of 
producing pain or uneasiness at another distant part by a re- 
flex nervous action. We are familiar with instances of this 
unong the symptoms of disease. The pain in the knee which 
-occurs in disease of the hip-joint ; in the left arm, in some 
of heart disease ; and in the right shoulder, in disorders 
of the liver ; arc examples. Certain impressions on the sur- 
fiH!C of the stomach may cause such a reflex pain. Swallow- 
ing a piece of ice will sometimes produce pain over the brow ; 
and it is likely that the headache which follows over-eating, 
or a large dose of a tonic medicine, may result in a similar 
way from mere irritation of the stomach. Any irritant, as 
a solution of Iron, Arsenic, or Zinc, will do the same. The 
action of a violent purgative will cause headache while it lasts. 
Although wc cannot deny the possibility of other actions of 
the same kind, yet there arc so few medicines which, in or- 
dinaiy and safe doses, are capable of producing pain in any 

ly, that it becomes difficult or impossible to adduce a satis- 
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factory example of tin agent which ojierates on tliatant pai 
in this manner when in tlie blood. 

b. A medicine may occasionally produce muscular contract 
tion at a distant part, without reaching that part. This majC) 
be done in two ways; either by a ncrvoiia action, or by ) 
propagation of the contraction from one muscle to another ii 
its neighbourhood. Of the first we have a good example ioi 
the convulsive contractions produced by the action of Strych-J 
nia on the nervous centres. It may also folloiv an impreseioi 
on a surface. Thus we have already seen that the irritatiiii 
of the mucous membrane of tlic stomach, and probably of tl 
filaments of the Vagus nerve distributed in it, which preccdt 
the act of vomiting, may cause the contraction of the mm 
of the abdomcu. 

The propagation of contraction from one muscular organs 
to another appears to take place in the case of violent par> j 
gatitTs, particularly some, iis Aloes and Savine, which act 
on the lowest portion of the large intestine, exciting it to a 
peristaltic contraction,^ whose action may thus be extended 
to the contiguous Uterus in the female, causing it also tO'J 
contract. This renders the employment of such medicini 
dangerous in c:ises of pregnancy, as tending to produce aboF'l 
tion. In otlier cases these agents may be useful; for by thttl 
irritation and congestion which follows this action on thvl 
Uterus, they may cause the api)earanee of the menstrual a 
cretion wlien deficient or retauied. This also is the result t£ | 
ao action on a surface. 

Now, though in such cases the action of u medicine secnu 1 
to be continued from the part where it is situated to a distaat ' 
point, there are altogether but few examples of such an action ] 
by a remedy in the blood. Yet, though it is not reasonable 1 
to deny the possibility of such a thing, such instances are cer- \ 
tainly rare, and, being cases of the manifestation of their vital ( 
properties by nerro and mnscle, rather than of the proper ] 
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action of a medicine, must not be considered to invalidate the 
above proposition, which, as a general rule, is of considerable 
importance. 

Pkop. \ I. — That tehite in the blood, thu medicine may undergo 
change, which in some cases may, in othtrs may not, affect 
its influence. That these changes may he — 

a. Of Combination. 

b. 0/ Reconstruction. 

c. Of Decomposition.* 

Before advancing to the consideration of the modes in 
which medicines operate in the cure of disease, it is of im- 
portance to mention that some of them are liable to undergo 
changes in the aidmid organism, because in particular cases 
these changes may materially affect their action, and in ail 
cases they have some bearing npou it. With a view to this 
point I have divided these changes, somewhat arbitrarily, into 
three kinds, — of which the first does not hinder the effect of 
a medicine — the second may alter it slightly — and the third 
entirely changes or neutralizes it. Some of these changes 
have to be considered more at length in the progress of the 
EKsay, so that here I will only give an outline of them. 

Changes of combination. — The chief, and indeed almost the 
only way of detecting changes in medicines, is by taking no- 
tice of their effect upon the composition of the secretions. 

Now in the blood we have a slight excess of alkali ; in the 

urine, an excess of acid. Acids and alkalies arc often given 

as medicines; and as it is not right that there should be 

much excess of either in the blood, both are generally siron 

\ neutralized in the system, and reduced to salts. This may 

* " Most remedicH are subject to ohemical chaugee during tlieir pas- 
I Mge through tliu animal system. Theao changcB are regulated by ordi- 
■ tury chemical laws ; they may therefore be foretold, and evon made 
r availEble in the cure of disease." — Mialke, op. eil. 
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sometimes occur before absorption, but perhaps more often 
after it. Now, it may seem strange for me to say that this 
neutralization does not destroy their influence. But it really 
does not ( for in being neutralized they dimiuieh in the blood, 
and in the system generally, the quantity of basic or of acid 
matter, and thus tend to alter the reaction of the secretions. 
Though an acid may combine in the blood with Soda, or with 
salts of Soda, yet by so doing it causes an excess of some 
other acid, probably an animal acid, which, being set free, acts 
on the secretion of urine raucli in the same way that the first 
acid would have done. It is easier to render the urine alka- 
line than to make it acid, for two reasons ; first, as I shall 
show hereafter, an acid may pass out through other glands 
besides the kidneys ; and secondly, an alkali is not so easily 
neutralized, cither before or after absorption, the blood being 
already more or less alkaline. 

A large quantity of acid would easily overcome the feeble 
reaction of the blood, and thus, by remaining free. Sulphuric 
and other acida are enabled to act as astringents on certain 
of the glands. 

Other changes of combination have already been shown to 
take place during the process of absorptiou. Alkalies and 
their earbonatcs are more or less neutralized by the stomach 
acid. Substances soluble iji alkalies are probably absorbed in 
such solution.- Thus Lodiue passes out in the urine as Iodide 
of Sodium. Calomel, Chalk, Magnesia, and metallic oxides, 
as well as other insoluble medicines, are taken up in the so- 
luble form, in which oidy they arc capable of acting. But 
we are now concerned with medicines in the blood. And 
here I must protest against the idea that all ehemical affinities 
have free play ia that liqtud. If it were so, many of our 
most valuable medicines would be decomposed and rendered 
insoluble there. All the mineral salts would be precipitated . 
by tlic frw Sixla in that fluid. Acetate of Lead would be 
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F immediately decomposed by sulphates, and Nitrate of Silver 
I precipitated by ehtoridea. It is probable tliat the rital forces, 
s wel! as the viscidity of the plcisma, exert a retarding or 
I CoDtrolling power over siieli cliciuieal tendcucies. 

Some aiibstaiices are decomposed wliile passing out of the 

body. Decomposing matters, in the intcetiues and in the 

saliva, cause the formation of Sulphuret of Iron while ehaly- 

bcates are taken, which blackens the fieccs ;* and of Sulphuret 

. of Lead, when lead is taken for some time, produeiug the well 

I known blue line on the gums. 

Changes of Reconstrunliun. — The elements of a body may 

be disturbed in the system, and wimbined together anew, 

without any material or apparent alteration of its properties. 

Probably many changes of this kind occur, but only some 

I isolated instances have been verified. Thus Tannic acid, ac- 

I ijuiring Oxygen, changes into Gallic. Benzoic and Cinuamic 

1 fecids are converted into Hippurie acid, which passes out in 

I the urine. Turjieutiiie changes into a volatile oil, which com- 

I muDicates to the urine an odour of violets. Ferrideyanide of 

I Potassium changes in the system into Ferrocyanidc. Some of 

1 these changes will be afterwards considcreil more at length. 

Ckangen of Decmnposition. — By this I mean such a dis- 
I arrangement of elcmeuts as shall neutralize or reverse the 
faction of a oicdiciuc. 

There is free (J-tygen in the blood, and the most import- 
t.Utt change to which all organic substances are liable there is 
\ oxidation. 

This probably occurs in many cases. It always takes place 

with the starchy elements of the food, and with those parts 

of the nitrogenous tissues that have done tJieir work, and are 

I preparing to be excreted &om the body. These latter pass 



* LuMaoDa etate* that the u 
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out in the renal secretion iii the form of Urea, Uric arid, etc. 
If re-ititrodiiced into the system. Urea ngaiii passes out unal- 
tered into the urine, but Uric acid is still fiirther oxidized, 
forming Urea and Oxalic acid, the latter being escreted in 
combination witli Lime.* 

Carbonated drinks also cause an increase of Oxalate of 
Lime in the urine, part of the free Carbonic acid being oxi- 
dized into Oxalic acid. Some mineral compounds undergo 
oxidation in the system ; as Sulphuret of Potassium, whieh 
passes into the urine as Sulphate. This probably happens also 
to many oi^nic principics. For example, Salicine changes 
in the blood into Hydniret of Salicyle, which, like so mauy 
other sulistances similarly produced, passes out in the urinary 
secretion, t 

By this oxidation Wohler liajs proved that the salt« of the 
alkalies with vegetable acids arc chauge<l in the blood into 
alkaline carbonates. From being first neutral, they become 
now alkaline in their reaction, and affect the urine in the 
same way as free alkalies. 

( Vide Hiemalica, ord. Adda, Alkalia, Tonica, Solventie.) 

We have now to treat of the actions of medicines in the 
blood. Tliesc arc recited in the four remaining Propositions. 

Tlie seventh treats of Hfematies, acting primarily in the 
blood. 

The eighth treats of Neurotics, passing from the blood to 
the ncncs. 

The ninth, of Astringents, passing to muscular fibre. 

Tlic tenth and last treats of Eliminativea, which pass out of 
the body tlirougli the glands. 

• Seo Lehmann'ii Phgaiological Chemisfry, vol. ii., Art. " Urine." 

t Tliia product has an agr««able odour, and is identical with the 
Oil of Meadow-sweet. It may bo aimilarly formed in otiier animal ^b- 
tcms. Thus Licbig finde tlmt the CAn/iomela Populi, an inisec^t which 
fwds ou the Ipiiveg of the willow and i>o]ilar. excretes Hydruret of Sa- 
licyle. (8pe alBQ Pereira on Aqua Cattorri, Pharm. Joum. xi. p.200.) 
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Pbop. VII. — That a first class of medicines, called H^MAXica, 
act while in the blood, which they influence. Thbt their 
action is permanent. 

1. That of these, some, called Restohatives, act by supply- 
ing, or causiny to be supplied, a material wanting, and 
may remain in the blood. 

2, That others, called Catalvtics, act so as to counteract 
a morbid- material or j/rocess, and must pass out of the 



Supposing tliat a medicioe has fairly passed into the hlood, 
and circulates roaud with it, there are now two ways in which 
it may behave itself. 

Ill the tirst placo, it may have a tendency towards some 
tissue* or parts of the body, on w)iich to exert its powers, as 
the nenes, or the glands, or muscular fibre, and may use the 
blood only as a vehicle by which most readily and easily to 
attain to these. Such are Nciu-otics, Astringents, and Elimi- 
natives. Tliey may not afl'ect the hlood, hut they must pass 
through it. 

But there is auother and still more important class of 
medicines, whose action is |tarticiilarly directed towards the 
blood itself. The blood, after their action, is different from 
what it was befoi-e, It may be a change for the better or for 
the worse [ biit there certaiidy is a change. Medical au- 
thors, with few exceptions, have been very backward to 
acknowledge the existence of medicines of tliis description. 
But even those who woiUd fain have classed all medicines as 
stimulants or sedatives, differing ouly in the kind or degree 
of their action on the nervous system, have in many cases 
been obliged to confess that there is a set of remedies which 
they call ' Alteratives,' whose action, though slower, is more 
certain and more durable tlian that of the former. It is 
allowed that they alter the condition of the blood. To snp- 
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r io SO bv first influencing the nenTS, is to 
9 aud unrallcd-for explanation. It is proved 
IIMI ikty (an intn the blood. It is known that when ac- 
UMtUy applied to nerves, they do not affect them. From tlieso 
mnidorarions merely, without further evidence, it would seem 
ttJftiilily clear that they act by influencing the blood itself, 
umply ami solely. But this it will be my business to prove 
more at length directly. 

Such mctlicines, ttien, I have designated Hicmatics, a simple 
and cspressive term which has been used by others before me. 



ConsiitiTcd IIS agents in the hands of the praetical phyBirian. HsemA- 
lioB may Iw suicl to iliffor from the three other plaaaes of mediuineB in 
two iniportaat pnrtieulftra, (1.) They act on the hiootl, and on the aya- 
U'tn goucmlly. They therefore ore of use to I'Outrol or mire dineiues, in 
(rhit^i Uiually the Bystem is at fault, bhA not a part of it only. But 
di« Other* aot oa certain parte of the Bjatem, and are directed againat 
■wrtaiu uouditiouR of those parls. They control tgmptonta. (2.) Tko 
meilitiiiiai atrtion of HtcmaticB is chiefly ahown in morbid conditions of 
the bIoo<!, or aystem at large. It is not evidenced upon a healthy man. 
The only exception to this oceufain the case of Aliments, or articles of 
fond, the Urst order of Hostorative Hicinatios. And even this exception 
U ralhor ajiparout than real, for in fact Hunger and Decay muet be 
considered as diacasos. and food as inctliuine given to cure them. Hai- 
niaticB then do not evidence their proper action on a healthy man. But 
reinRdicB of the three other claaaos, producing changes or affections of 
pnrtii'ular organs or ports of the body, and not absolutely requiring a 
diatvaed condition of the organ before such chniigea can lie effected, do 
aeeiirdingly eiort thoir action upon a healthy man, I have already 
alluded to Ihi* action on the healthy syBtem iia being named by most 
writnw Pkgiiologieal aclioH. It is Tkerapevtieal aclioH. or opcratioB 
OH n disoaaod system, which is most borne in view in my arrangement. 
It i« alttigether of moat importance to us. For if we desire to cure 
dim-ase, wo must consider medii-ines as acting on disease. HaTing first 
di«eovcr»«l thnir therapeutical principle of action, then is oiu- time to 
■poak of tlwir operation on the healthy body, and to inquire how fai 
this working rosomblet or coincides with the former. And we sliaU then ' 
HikI, an 1 have ju»t swd, that the physiological and therapeutical action* 
of Hu'inntics are different. Oivon to a hcaJthy man, tboy are cither 
iiiopeiiUive or poiwinous. That which in a smali dose is rvmadiuvt 



I 



H£MATICa. 



107 



I 



lo die sick, may hare to be giren in it large dote to he v&tc/iam to lb(.< 
healthjT- Thiis Aoiib and Alkaliea, pvea in bhibII dostv to a. healthy 
man, produce littlo or no effeiit ; given in large dosea, they cause wast- 
ing; whereM Ancnic, Mercury, Bodtho Catalytic* genin^y, arc always 
more or lees poisououa in a healthy eyatem. But iupjxwe the existence 
of certain diseaaed eonditioue. and the uoae la changinl. Tlin ttlkali is ro> 
qainsl to neutralize an abnormal acidity ; and the Mercury counteracts 
in ihe hlood the syphilitic poiiton. So that the therapeutical use or Hic- 
mUic« differs Trotn their phygiologicol action, itioamueli u it donuuids 
the prc-cxistence of some special condition of the syttom. But with the 
three other classes the caae ia difierent- Altiiough their aeliou is doubt- 
less moch modified by particular states of the organs, yet they act sinii- 
larly on the nerves, mnscular fibre, and glands, whether theao are in 
a state of health, or the contrary. Opium will stupefy the brain, and 
Digitalis weaken the heart, as well in healthy as in diwased ajstettm. 
The therapeutic use of Neurotics, Aatringeuts, and EUmiuatires, is not 
to counteract blood diseases, but local symptoms ; to control morbid 
affections of the Tarions organs, by their power to produce affections of 
an opposite character. 

It is obviously necessary that a medicine of this class should 
be absorbed. 

Now some of them tend in the end to act on tlie nerves 
or ou the glands, not merely indirectly, but by bodily contact. 
Bat, whatever their subsequent action, they exert a primary 
and apparent influence ou the blood itself. A little reflection 
will convince us that these remedies are more elfieicnt than 
any others that can be selected out of the armoury of physic. 

It is easy, and satisfaetory for the time, to allay nen'ous 
excitement by emploj-iug a sedative, or by using a stimulant 
to communicate to the syatem a temporary strength. It is 
easy to kuoek down an inflammation, or to evacuate morbid 
humours, by stirring up the glands with a powerful elimina- 
tive. But these are all at the best but temporary measures. 
Unless the exigency be also of a terai«irary character, the 
disorder may soon return with imabated violence ; again is 
the patient bowed down by its strong hand ; again is tlie fatal 
termination isceii looming in the distance but too distinctly. 
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T!iea 2J» t2>f pSiraciaii to call to his aid more potent means, 
lemecie^ of raore permanent and certain efficacy. The dis- 
ease is in the blood — ever circulating, breeding, and destroy- 
mg. It is there that it must be met ; let the physician strike 
boldly and warily there, if he would effect a cure. 

These medicines, then, act in the blood. How they do 
so, and in what way they prove of use in the cure of dis- 
ease, I shall next have to show, while attempting to prove 
the proposition in which I have briefly stated this mode of 
operation. 

Haematics are very numerous, and very important : I shall 
thus devote some space to their consideration. But I must 
first lav down a broad distinction between the two di%isi()ns 
of Hu:matic medicines. The diseases in which thev are used 
appear all to originate in the blood, however they may mani- 
fest themselves. 

Now some of these diseases originate in a want of some 
])riuciple or constituent of the blood, which want causes an 
abcrmtiou of the vital functions. 

Hius. :u anaemia, there is a deficiency of the Hsematosin 

ji The 'nvXHi c*orpusclcs. In simple debility a want of a similar 

taiure v!n>bablv exists. In rheumatic fever and other disor- 

lei^ .ui . \ces5s of acid is formed and eliminated, possibly from 

I \»ttui . I :ho alkali bv which it should be neutralized. In 

iMutin.'i.i udammatorv fever there is an abnormal oxidation 

■I tte i.V.neniactK>us compomids, possibly arising, as we shall 

.**» lietrtMU^r. !n>m a fiiilure of some principles which arc the 

»vv<^- ■ -^ixi * :he vivygcn. In diseases causing urinary dc- 

•AMo : fcci*- ---i ^Aiii .'f thv^^se principles which should natu- 

tity f-«4kia . Kiu I xuu:tv»n. In typhoid fever there is said 

. vi- U.I K \«.«e» V i ^4&*- .tu*;:cr. jwid a deficiency of acid, in the 

•KK*. i ujiiK«ua*.* iiitu^is Tisopc is a deficiency of fat in 

.>.^jfct. v .AvtH ^a*?:* >^:'* malignant cholera there 

L V. *^»«.i* • <nt^'K>^ :a the blood. Some sup- 






H-«MATrCB. 109 

poee that in scurvy there is a want of the salts of Potash in 
the hlood. 

These diseases then, in some of which the want is proved, 
in others partly hypothetical, may be treated by medicines 
which supply the deficient matter, and thus restore a right 
state of things. They may supyly it to the blood directly, or 
else cause it to be generated there. The former of these 
modes of restoration seems to be the most frrqiieiit, and may 
possibly, when we shall know more of such matters, l)c found 
to occur in all cases. This division of Ilu^matica I have named 
Restoratives (Rcstaurantia) . Tbcir action, as we shall sec, is 
in some cases apparent, in others more obscure. They restore 
the blood directly to its proiwr condition, il' there b only a 
deficiency, but they do not in general seem to have the power 
of coimteracting any morbid or active material that may exist 
in the blood. Nor do they, except in large doses, exert them- 
selves any peculiar tictiou on that fluid. In these respects 
they differ from the other division of llfcmatics. They also 
differ in another important character. Each Restorative has 
in healthy blood a substance analogous to or identical witli 
itself: it replaces this when deficient. 

Not »o with other Htematica. There is in general nothing 
in the blood corresponding to them — or if there be in some 
caaes, they are not introduced with the intention of supplying 
its want. Thus Restoratives may remain in the system, and 
are uitcndcd so to do ; bnt these may not remain. They must 
pass out. In so doing they conae under the head of Elimiiia- 
tives, or that of Astringents. This is their secondary action, 
distinct from their primary and most important operation. 
What then is the curative action of these remedies? 

A large class of diseases depends on the presence in the 
blood of a morbid material, or, what amounts to the same 
thing, on the constant working of a morbid process in that 
fluid. Some of these, as the eruptive fevers, will run a certain 
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course, and then come to an end. Tliesc we cannot generally 
stop, hut can only alleviate. But others, more iu number, 
and more commonly met with, tend naturally to run on for 
an indefinite period, miless by any means we can arrest their 
progreaa. Some depend on a contagious virus, communieable 
from one person to another, as Syphilis. Some, as Ague, are 
dependent on atmospheric or terrestrial influences. Others arc 
due to some derangement of the secondary assimilative pro- 
cesses, as Scrofula, Scuri'y, Gout, and Rheumatism. Others 
again, to eauses that are ill understood, as counilsive disorders 
and skin diseases. Lastly, some may l)e eaused in many dif- 
ferent ways, as common inflammatory fever. 

Now the object in the treatment of such diseases is to ob- 
tain in each case some remedy that shall be able to counter- 
act this process, something that shall destroy the morbid in- 
fluence at work, and thus restore health. Medicines that are 
used with this intention form the second division of Htema- 
tics, which I have named Catalytica (Catalytica), from a Greek 
verb signilying to destroy or to unbind. 

Now though I have a probable hypothesis to advance as to 
the action of some of these, I would not have this considered 
as more than hypothetical. 1 would not apeak positively of 
the action of any one of them, any more than to say that each 
of them tends to neutralize one or more particular morbid 
poisons. 

Some have tried to give a general explanation of their ac- 
tion, and have talked of it as if it were easily understood by 
their known properties. I am not of their opinion ; and when 
1 speak of Catalytica, I shall give my reasons for disagreeing 
with them. Now each Catalytic has peculiarities and aflinities 
that distinguish it from all others. I have not thought that I 
could arrange tliem more trullifully than by sulMlividing them 
according to the diseases which they tend to ooimteract. Uow 
inadequately is the action of Mercury and of Iodine espresaed 
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hy aHMng them special stimutantA, alteratives, or aheorbeots ! 
Is it not better aod more coirett to sar at once lliat Mercury 
is useful in checking inflatDmatioQ in general, and in oounter- 
acting the poison of Syphilis in particniar? and that Iodine 
is effective in secondaiy forms of the latter disorder, as well as 
in Scrofula? 

These medicines, then, are specifics, in so far as they are 
particularly nsefbl in certain disorders, and in those excel 
other remedies ; but they are not, in the vulgar acceptation of 
that term, the only medicinea vbich can be employed in snch 
a disease, nw is their ase to be restricted to it alone. I have 
already said that a Catalytic tends of itself to work out a pe- 
culiar process in the Uood. For this rcasou their administra- 
tion in health generally does harm. Tbey have nothing in 
the blood eorre^ionding to them ; or if so, they are not in. 
trodnced to supply its want. Thus they must eventually pasB 
out of the body. Before doing so, some may act on the 
nerree. While so paatdng ont, they may, a» I hare said, act 
either aa Astringents or Eliminativcs on the glands. Under 
these heads their secondary action will be eubeeqnently con- 
sideied. 

Being thos foreign to the blood, Catalytics do not remain 
there to supply a want, but just long enough to connteract a 
mnbid action, after which operation they should be excreted. 

SaA is the difference between Bestorative and Catalytic 
Ahbongh so tar as this their action is sufficiently 
i, jet some care is required in separating the remedies 
in one divinon Gram those iu the other. Sometimes both 
kinds are nsed in the same disorder. For whenever the ac- 
titm of a moriiid pcoson causes any derangement in the pro- 
n of the normal ooDstiiuenls of the blood, a Restorative 
e of nse to supply this defect. Thus a cancerous 
s oooditian may canse a deficiency in the red co- 
loorng matter of the Uood, wiuch may be supplied \ij Iron. 
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^Mail,aBiB Gooc and Rheumatism, there is an excess of acid 
m. ite vgnstem, portly dae to an atMence of that basic matter 
«Aaek abraltl be present to oeutralize it, thin may be restored 
bf an alkalioe remedy. la both of these cases a Itestorative 
msj be need io a disease which depends on a morbid agency. 
But other remedies. Catalytic in their action, are of more 
direct nse i« such disorders. They counteraet the original 
poison, and striking at the root of the evil, instead of correct- 
ing the consequences, they are more likely to eradicate the 



Some medicines come under both heads, acting in different 
ways in different cases. Thus Potash may be a RestoratiTC in 
Rbeumatismj or a Catalytic in Scrofida. 

The operation of some [wrticular agents is rather obscure. 
I shall have to show how it seems to me that the vegetable 
acids may act as Restoratives in fevers ; and also to explain 
why, of those medicines which are used in Intemiittents, I 
have placed Quina among Restoratives, and Arsenic with 
Catalytics. 

It may be remarked tliat the fact that Catalytic medicines 
produce of themselves distinct actions in the blood has proved 
a stumbling-block to the disciples of M. Hahnemann. For 
in some few cases their action may, to a certain extent, simu- 
late the disease which tUcy tend to cure, and has thus been 
confounded with it by this imaginative observer. This partial 
resemblance is probably due to tlie fact that botli disease and 
remedy produce a series of changes iu the same set of par- 
ticles in the blood. If it were not so, the remedy eould not 
meet the disease. It would be out of its prorince, as not 
acting at all in the same sphere. But tliat the actions are 
essentially different is fufficieutly proved by the fact that they 
counteract each other. The remedy, moreover, is often of 
equal efficacy in other different disorders. It has liecn shown 
in Chapter II. that with regard to Elimmative medicines tlic 
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^ Ilomosopatliic theory is founded on a misapprehension of 

I fects, 

t must not be inferred, from what haa been said on the 
importance of blood-medicincs, that I am disposDd to a^roe 
with those who would account for all diseases by some fault 
in the humours of the body. For though wc know that many 
cases of eonvulsive disorder, as of Hysteria, Chorea, and 
Epilepsy, may be reasonably accounted for by supposing the 

r ejtisteuce of a wrong in the blood, which has affected the 
oervous system,— yet there arc doubtless also many nervous 
sffections which arc primarily independent of the blood, wliicli 
can only be treated by Neurotic medicineSj and even then 
often without benefit. 

Tliua far I have chiefly dealt in assertions on the subj^t 
of Heematic medicines, but I am now about to attempt a 
thing which is more difficult, i. e. positive proof, 

I shall treat separately of Restoratives and Catalytics ; each 
diiision will 1x! divided iuto certain distinct orders of medi- 
cines J and of each of these orders in turn 1 shall attempt to 
prove what is laid down concisely in Proposition VII. To 
wraplify this proof, that part of the Proposition which re- 
lates to Restoratives will be divided first into a number of 
minor propositions, which, taken together, imply the original 
one. Each must be shortly proved applicable to each order 
of Restoratives. The same vnO be subsequently done with 
Catalytics. Having sustained the original proposition to my 
own satisfaction, I shall, in some cases, venture to ofier an 
additional hypothesis — only as hypothetical — on the action of 
particular mcdieuics. 

Let us now proceed to the consideration of the first di\-iaion 
of Hematic medicines. 
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RESTORATIVES. 

Tlic general name given to the medicdnes in this diriaon 
is founded upon a fact relative to their action, which will be 
acknowledged of most that I have here. included — namely, 
that they restore to the blood certain matcnab in which it is 
deficient.* 

I will divide them into six orders, which are all distinct and 
eharaeteristie in their mode of action. 

RESTAU&ANTIA. 

, Ord. 1. Alimenta. 

Ord. 2. Acida. 

Ord. 3. Alkalia. 

Ord. 4. Tonica. 

Ord. 5. Chalybeata. 

Ord. 6. Solventia. 

l)u rcvorting to Proposition VII., which treats of the nc- 
Xixxkx of the first class of medicines, it will be seen that what 
U** Ivou thoro ^tatctl ^ith respect to the action of Bestora- 
lixx'Qt v\>Q!^^)n':^ it3!H.>lf into the following simple affirmations, or 
iwwh\r \w\^\HWtions» 

* h \i^ Kvu «ilrv«k)v Miitoti that the details of this arrangement arc 
1^mu\l^\) u\s>i\ I ho thr\9f>trmt$e op^rat$oi$ of medicines, as used to cure 
4vm>A!KNJk aux) UxM U|s>ii ihoir pi^ohxfical action on a healthy man. 
M^s^K >OAUx\\tjiiKj)urv \^^(\fu:jLkHl« in wv^rks on Materia Medica, has arisen 
lltNSfcw ^^^-ws^ 5>*v^ vt.^Vn^ui ttwti^^Ts Knnji taken into account at the same 
1^,>^\ >\\\l » ?V v^;*\ Tv*K>r*iion of wanting material needful to a 
W,\%U\\ v,vAv, i viiHiWr w ih^^rv in *uoh a case any need or opportunity 

|\\N.\\<j».\r VIKhtSh or lV*.iu, iu h::* Uto work on the Action of Medi- 
<^ts"«* K%* V,*<^ Nl>^v^rtuiv,<\l tv^ juiv^p: thoir operation in the cure of diseased 
a» tSs^ <\"\i *^<* Kw «t***\ — " K* Ut die |>athi>)i^9che Ghrundlage, welche 
tV,r >U^ IV.;;\;\vt ^^"^ Ar3*vi->ikiT^unj: uuvl Anwondung hier in Ansprach 
^vM^Av.'.v.vu >fc\xvi 1^..^ N^ .riuv^ vlor Arinoi im Gtminden, in Thieren, 
^U''^ ka.'.s-o ,*Sx*>v,v*:^*V N orKCu^r, o.ors»i\Va sind fur jcne nur Eriauterungs- 
^,^.:v: . s*..",^ ^-sv^ V^^.^-v-x^^vc^ jux :^^.'K i^^hoci dic Anieigt^ jfur den (Je- 
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— Tliat they act iii the biood, and that their effect is 
permaDCTit. 

' m.p. 2. — Tliat there arc naturally in the blood substances 

which resemble or coincide ivith them, 

m.p. 3. — That they arc not of necessity excreted, but may 

remain in the blood. 
f», p. 4. — ^That they are of use when a disease depends on the 
want of one or more materials in the blood. 

It will be seen that the first minor proposition affirms them 
to be Hsematic medieinea, according to the definition given 
before. The second is required ; fur if there were not a ne- 
cessity in the blood for substances like thcraj they could sup- 
ply nothing. The third also is necessary, for if they wero 
excreted in all cases, it is evident that their Restorative action 
could not be lasting. An exception must be made in the case 
of those that are used to supply something which is necessary 
in order that a secretion may be properly elalwrated. Medi- 
cines of the Sixth Order are particularly used with this in- 
tent ; as also some acids and alkalies. But these are not re- 
pugnant to the blood, like Catalyties. In the fourth place it 
is affirmed that being thus fitted for the blood, and allowed to 
remain in it, Restoratives tend to enre a disease which depends 
on the want of a substance similar iu nature to themselves. 

AfUa: giving a brief account of each of the orders of Re- 
storatives, it will be my object to prove that these affirma- 
tions are severally applicable to each of tliem. 
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I. Aliments. 



This order comprises all substancCB which are naturally re- 
quired by the animal body, to supply growth, to repair waste, 
and to maintain the vaiioua functions at the healthy standard. 

An article of food is the simpleat form, and in fact the 
type, of all medicines of this division. Out of the materials 



llfi .%CTTON or WHDECINEa. 

of the fivxi the whole hlond is constantiv eiabonsed. ami all 
the tmiiea are cnnaimcrEfL 

Alim^iti were divided mv Et. Pmnr j[ira iur kinds : — 1 1 
Aqneoofl ; X Alhiuniiioiia : 'Y* SaLvhairne ; 4- Oleaginoiis. 
These kinds di&r nmeh in (rhpmitTu eumiirmiicxon. The 
second kind alone conmin Nrczo^n. The rwo Last are both 
called carboHoceomM : but ihose of die a}arth kind contain 
more Carbon than those of the third. The abllowing will 
serre to iiluacrate the 'iidezenees in the .*ni*mtt»s>I composition 
of these j^onps. 

1. Water = H O, 

2. Proadne =C. H, N^ Oa. 
:J. Search =0:^ H, (V 
4. Soeahe Add=C^ H, Ol 



Water is nsd^ in dissolving the ether elements, and re- 
ducing them to a scace of joixition which is fitted for the for- 
matioa of bkwd. and of the odier duids of the body. We 
have aireadj :$een in whai waj these Tarions matters are 
dissolved and absorbed in the ^nm^ rie, and how they pass 
into the ciicuLicion ; that Ptvoeinaceoos and Saccharine mat- 
ters pass into the capillaries of the Pbrtal vein, and thence 
onwards thioush the U^ier : and that &ttT matters arc emul- 
sified or dissolved bj the alkaline intestinal juices, and pass 
throu^ tke lactcals into the thoracic duct, by which they are 
conducted into the circulation at Iar«e. 

What then are the diief uses tor which these matters are 
required in the system, and what great functions do they 
fulfil? 

The nitrogenous Aliments are needed particularly to supply 
the growth and waste of the muscular and nervous tissues, 
which both contain Nitrogen ; as also do all the parts of the 
bixly. o\coptiug Fat. This waste is continually going on. It 
depends upon the fiict that, after having lasted a certain time, 
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I the particles of all these tisauea am gradually displaced, oxi- 
dized, and conveyed away out of the blood into the urne and 
other BccretionB. In the urine these waste matters are found 
Bs Urea, Uric acid, and Kreatine, 

Tlie starchy and saccharine parts of the food are destined 
to pass through a series of changes, irbich ends also in their 
being burnt and oxidized, maintaining the animal heat, and 
forming Carbonic acid. Starch passes first into grape-sugar, 
by taking into itself two atoms of water, becoming Cu H,, 0^. 
The Ptyahnc of Saliva, Pepsine of the gastric juice, and some 
similar principle in the Pancreatic fluid,* arc all capable of 
causing this first transformation. This sugar is more soluble 
than starch ; so that the starch of the food is found in the 
blood in the form of grape-sugar, which may be discovered 
chemically in that fluid, shortly after a racal on starchy mat- 
ters. Dr. R. D. Thomson, who was one of the first to make 
this discovery, finds that when starch is merely mixed with 
fresh serum, it changes into this sugar in less than a quarter 
of an hour. (Philosojikical Magazine, May, 1845.) And M. 
Figuicr, in a paper read before the French Academy (Jan. 29, 
1855), states that he finds grape-sugar in small quantities to 
be a constant constituent of healthy blood. But while thus 
in the blood, this sugar undergoes a further change, the na- 
ture of which is not so clear. It is supposed to be into Lactic 
acid (C„iIiOi, n O}, whose equivalent number is just half 
that of anhydrous grape-sugar, bo that one atom of the latter 
may become two of the former. This important compound 
was found by Bcrzelius, in 1807, to exist constantly in the 
juice of muscle, as well as in the urine and sweat. [Annuaire, 
1848, p. 317.) Liebig at first controverted this, hut in 18-17 
he assented to the statement of Berzclius, which had already 
been further confirmed by the experiments of M. Pelouze. 
Many modem chemists, among whom may be mentioned Dr. 
• See KriegCT, 'IHnerialio 'le Surco PancreiiUco,' Dorpat, 1954. 
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ther, that the action of the liver is in some way essential to 
the assimilation of saccharine matters ; for he has found that 
when sngar is injcct(icl into the veins beyond the liver^ it pasaea 
out unaltered in the urine. 

Thus the process of assimilation, whether of albuminous or 
of saccharine matters, is not so easy and so simple a tiling 
as might at first be imagined. Tlie study of this process is 
of great imimrtance, and it appears to afford oa a clue to the 
causation of certain disorders of the blood, of which I shall 
have to speak hereafter. {Seo Antiarlhritica.) 

Upon the regulation of diet, one of the moat important of 
the duties that devolve upon the medical man, it is not my 
purpose to make more than a few obscn'ations. 

All kinds of food are less reijuircd by the system in inflam- 
matory and fchrUc disorders; and should then be adminis- 
tered sparingly, or wholly denied, according to the severity 
of the case. But in Tyjihua fever long abstinence would be 
dangerous; the patient is in peril from extreme weakness and 
inanition, and, being often totally unconscious of his natural 
wants, requires to he carefully sustained by constant and 
small increments of animal and farinaceous food. 

Water may be given largely whenever we wish to increase 
the amount of any of the fluid secretions; as the urine, to 
render less likely the deposition of gravel; or the perspira- 
tion, when it is desirable to promote it in fevera or other 
disorders. 

Albuminous food is always necessary in health, and is con- 
tained not only in the flesh of animals, but in vegetable sub- 
stances in their natural condition. It is recommended to 
restrict it in the management of gouty or plethoric patients. 
On the other hand, animal is more easily digested than vege- 
table food in many cases of dyspepsia. 

In Diabetes mellitus, when a large quantity of sugar is 
excreted in the urine, it is a eomtnou practice to confine the 
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patient to a diet of meat and gluten bread. Tliis latter is a 
tough horuy material, prepared from flour, from wliich the 
starch has been eepaxated by washing. It is thought that if 
no starch be given, no sugar can be formed ; but it is found 
that though both the amount of uriue and the quantity of 
sugar in it are diminished by this plan, yet the latter does 
not wholly disappear. 'ITiis may be easily accounted for ; as 
we admit that sugar may be formed from albumen. It is 
recommended that water should be given sparingly iu this 
disease; for it is thought that the more a patient drinks, 
tlic more urine lie passes, and all of the sumo high speeilic 
gravity. I am myself rather doubtful of this. At least I 
am sure that the restriction of water, if carried to such a 
[mint as to make the patient miserable, does more harm than 
good. 

Fat may be given in Diabetes, for it is not proved that it 
can be converted into sugar; but as the contrary seems to 
he the case with albumen, and it being impossible to withhold 
this, the radical cure of the patient by mere dieting may l)e 
considered hopeless.* 

We have seen that Starchy and saccharine matters form 
an important element of the food ; and that, by combining in 
the blood with the Oxygen absorbed in the respiratory pro- 
cess, they are of use in maintaining the heat of the body. In 
some constitutions tliere is a peculiar tendency to an abnor- 
mal oxidation of these materials into Oxalic acid. It appears 
likely that all kinds of Sugar arc liable to tliis change in the 
system. Thus the patient is sometimes benefited by an in- 
junction to abstain entirely from this article of food. 

Fatty matters need not be given where there is organic 
disease of the Pancreas ; as in that case they are not rightly 

" I believe however tliut milk may be giveik with great advantafie. 
(See paper on Diabetes, read bu-fore tie Mod. Soe. of London, Feb. 10, . 
19S5, rcixirt«d in ilnlical Timef and Lancet.) 
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This is a rare case. They are sometimes repug- 
naiit to the stomach, from other causes. 

The application of oily substances to the cure of Phthisis is 
a matter of considerable importance. Of late years Cod-liver 
oil has been used with more success than any other medicine, 
both as a prophylactic, and as a curative agent in this disease. 
^Then this remedy is considered separately in Chap. IV., 
mention will be made of several tlicories which Iiave been pro- 
pounded to account for its mode of operation. Licbig's idea 
that there is in Phthisis an excess of Oxygen in the system, 
woidd, if sufficiently supported, serve to explain its action 
when considered simply as oil. This Oxygen would consume 
the Carbon aud Hydrogen in the food, and prevent tlie accu- 
mulation of fat. [Liebig'a Animal Clicmistry, part i. p. 12fi.) 
A supply of oil might then servo to restore this fat, aud af- 
ford a sufficient pahidum to the devouring element. 

It is important that fresh vegetables should enter into the 
diet of all persons; an abstinence from them is not unfre- 
quently followed by the development of scorbutic diseases. 

Thus an attention to diet is of great importance in the cure 
and alleviation of different diseases ; for by this means we 
are enabled, within a certain limit, to regulate and control 
the composition of the blood, and through it the nutrition of 
the body. 

Thus are Aliments essentially Restorative, forming and 
supplying the blood, and from it the several tisanes, which are 
destined to work and to endure, until, like all organic crea- 
tions, their turn is come to die. Then only are tliey excreted, 
and in a different form from that in which they entered ; at 
that time developing into tissues of high orgauization, they 
now decompose and retrograde into simpler bodies; at first 
fitted for life, they are now shaping for destruction. The dis- 
ease which collectively they are tntcuded to cure is Hunger; 

• See p. T7i also Brit, and Foi-. Mad. Ckir. Rev., Jan. 1854, p. 63. 
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which ia in fact a call from the blood for the renovation of it« 
failing constituents, a demand for fresh supply from the body, ■ 
which, because always changing, ia always requiring nutriment. 

Any deficiency in tlie food of tlioflc mineral ingrcditnta which tae 
esBontial to the Bustenancc of man, aiiould, whon asiiertainpd. be care- 
fully BDpplied by the physician. Among these mineral matters are in- 
cluded TariouB salts of Potosb. Soda, and Lime, the earthy PhosphaloB, 
and compounds containing Sulphur. When any such inaterinl has to 
be supplied, not on account of li djacnae, hut to atone for a deficiency in 
the food, it comes wilder this head of Aliraenta. Vegetable food ii more 
deficient in these mineral suhBtanees than animal diet. It does not g*^e- 
raJly afford the necessary proportion of common Salt, a material of great 
importance to animals, and entering into the compoaition of their flesh, 
blood, and fluid secretiouB. It is thus that herbivorous animals are 
driven by their instincts to seek for this mineral in all manner of ways. 
Horses and cows are improved in health bj adding it in small cjuanti- 
ties to their provender. The buffaloes grazing on the prairiee in Ame- 
rica resort in the pursuit of salt ^p certain spots of soil iliseovered by 
them, which are known among the hunters as "buffalo-licks." Even 
with men, who ordinarily adopt a mixed diet, it seems that the habit of 
adding salt to their food is universal. It ia so mixed up with bread and 
with all cooked articles that it is dilfieult for us to discover what would 
be the result of complete abstinence from salt. But it is commonly 
afllrmcd that aggravated forms of dyspepsia, intestinal worms, and even 
fatal marasmus, have followed such abstinence. There is a tradition 
thiit the chief feature of an old and terrible form of punishment of stato 
prisoners in Holland nas this denial of salt. 

Lime is another important mineral which exists in too small amount 
in some descrijitions of vegetable diet. Birds, who require the carl>o- 
nat* t-o fonn their egg-shells, are Bccnstomed to obtain it by pecking at 
the soil. Lime is deficient in quantity in (he grains of some of (he Cereo- 
lia, especially in that grain of universal consumption — Wheat. To some 
rustiw who live cluefly upon bread, the wanting proportion of Lime may 
be made up by the use of spring-wstcr ; to others, by the addition of 
Milk to the diet ; to others a^^ain. by the consumption of Potato^. 
The faet that the two latter are articles of diet almost universally 
adopted, even by the poorest, in our country, may perhaps eiplain the 
fact that the deficiency of Lime in wheatcn bread is not generally felt 
here. But the contrary may be the cose in some ports of £urope, as 
the rural districts of Germany, where the peasants subsist mainly or 
entirely upon stale black bread, Thus Liebig proposes, in making dough 
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For baking, to knead tho flonF witb Lime-wahr. He stat«s tbat the 
bread prepared in this nay is butli irliolesomo and agreeable. " It maj 
bn regnrdtil," lie obncrves, " as a phj-siological fact, that corn-flour is not 
a perfectly alimentary Bubatnnce; adminiiitered alone, in tlie state of 
bread, it does not ouiBee for Biistaining life ; from oil that we know, this 
iUBoJEciency ia owing to the want of the Lime so neoessary for the for- 
mation of tbe OHSeoue HystonL The phoephorio acid llkcwiBo reqnlred 
is Buffidently represented in the eom, but lime is less abundant in it 
than in legiuninous plants. This circumntanco gjres, pcrhapa, the key 
to many of the diseases which are observed among pnnoners, as well as 
among cLddren brought up in the country, where the diet conaists essen- 
tially of bread. In this respect the Lime-water bread deaervea, per- 
haps, to attract the notice of chemists." It is supposed by some that 
the deficiency of salts of Potash in the food is the cause of Sonrvy. (See 
Antiscorbutics.) Others attribute Scrofula and Goitre to the want of 
compounds of Iodine, I do not think that cither of these suppositions 
rests upon snflicient evidence. 

Phosphorus, iu the form of Phosphates, is abundant in most articles 
of diet. But in some nervous discaaeB, whore there ia an oieessive 
excretion and loss of Phosphates, or in Raohitis. where tjiere is a defi- 
ciency of Phosphate of Lime in the bones, it may be advisable to put 
the patient on an eitra allowance of milk, or to mii with the food a 
minute proportion of an alkaline Phosphate. But tbero is little evi- 
dence to encourage ns in such a coiirac, and wo must certainly not sup- 
pose that in such an administration we arc striking at tliu root of such 
diacasBB as these. 

If we ever find reason to suspect tliat there is a deficiency of Sul- 
phur in the food, we may supply it by adding eggs to the diet ; or we 
may advise on increased consumption of Biich articles as are known to 
abound iu Sulphur, as Mustard, Garlic, and Onions. 



Ord. II. Acids. 
{Mineral ;—SalphaTic, Hydrochloric, Nitric, aiid Pliosplioric 
Acids. Veffetable .- — Acetic, Citric, Tartaric, Oxalic, aiid 
Malic Acids. Animal ,- — Lactic Acid.) 
To this list may be added the super-salts of the alkalies, 
which have an acid reaction. 

Although tlie mineral differ from the vegetable acids in 
their idtimatc action, and are altogether more powerful tliau 
them, yet iu their proximate cflccts they are similar. They 
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Eire all soluble in water, and, when given as medicines, should 
be so diluted that they can exert no corrosive action on the 
mucous coat of the stomach and intestines. 

Dr. Pereira lays it down aa an asiom that though they all 
act as acids in the alimentary canal, yet they enter the blood 
a% salts. He considers that they combine with free alkaline 
matters in the saliva, bile, and Pancreatic juice. (Materia 
Medica, vol. i. p. 171.) 

But this explanation seems to me to be calculated to com- 
municate an erroneous idea of their action. For suppoaiug 
first that they did thus combine with alkalies before entering 
the blood, yet as more alkaline matter would then have to be 
secreted to supply that which they had neutralized, they would 
thus immediately increase the amoimt of acid in that fluid. 
The action of acids in the blood is very different from that of 
their salts. Sulphuric acid does not act like the sulphates of 
Soda and Magnesia, nor is the action of Hydrocldoric acid 
the same as that of common salt. Again we must remember 
that the secretions mentioned arc cither neutral or barely 
alkaline in their reaction, and that the acid medicine, on 
passing into the stomach, would meet there with an active 
absorbent surface, secreting an acid, and not an alkaline fluid. 
So that it seems probable that the acid would euter the blood 
as such. 

Now the presence of the acid is not unnatural to the blood. 
The mineral acids exist there in combinatiou, and the vege- 
table acids have an analogue in Lactic acid. 

The blood is alkaline ; wLieh is due either to the presence 
of carbonate of Soda, or (according to Licbig} of an alkaline 
phosphate of that base, So tliat the acid, on entering into 
the blood, passes at once into combination with this alkali, 
and the result of this is a general diminution of the amount 
of basic matter in the system, and an increase in that of acid. 
Thus a free acid may act as a Ilestorative in c^scs whore there 
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is an excess of alkali in the blood. It may cither rciuain in 
the blood after cutcmig into combination, or it may pass off 
by the urine, supplying tliere the place of a natural acid, which 
it leaves behiud it in the system. It is on such a theory as tliis 
that the action of mineral acids in typhoid and putrid fevers 
has been explained. They are certainly sometimes of marked 
Ben-ice in these di3ordei-s. Among later obsen-ers of this fact 
I may numlrer Mr. Day, of Stafibrd, who has found Nitric 
acid of great use in malignant Scarlatina, I do not mean to 
affirm positit-ely that there is in these cases an excess of alkali 
in the blood. Although likely, it is not proved. The expla- 
nation is plausible. 

Acids are used to correct a phosphatic deposit in the urine, 
caused by an alkalinity of that scci-etion. The alkaline urine 
may be secreted so, as has been observed in petechial fever by 
Dr. Graves and Dr. Goldiug Bird, and in insanity by Dr. 
Sutherland, and may also occur in diseases of the nervous 
centres; or it may be caused by a decomposition takiug place 
in the bladder, as in chronic inflammation, or in the case of 
retention of urine from any cause. In the former case the 
add may act as a corrective to the fluids before secretion ; in 
the latter case, after it. But it is not always easy to cause 
acidity of the urine by any medicines. Mineral acids may 
be excreted in other ways, and vegetable acids arc Uable to 
decomposition in the system. (Vide page 127.) 

The use of mineral acids in assisting a weak digestion ad- 
mits of a simple explanation. For whatever notion we adopt 
as to the composition of the gastric juice, it is cert^n that it 
contains an acid in excess. Now an acid medicine would set 
free in the blood more of this acid which it is tbo business of 
the stomach to furnish, and thus prove useful in tliat kind of 
dyspepsia which depends on a failui-e of the gastric secretion. 
Hydroeldoric acid has been particularly recommended by those 
who consider it to be the acid normally secreted by the sto- 
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macli. But Lactic acid, which I believe to be the tnie sto- ' 
maeh acitl, is still more likely to be of service. It lioa been 
tried by Dr. U. Jouea, and has proved very beneficial in his 
bands. (MoiUkly Joum. uf Med., Nov. 1854.) 

When not wanted in the system, it seems probable that 
acids pass in all cases out of the blood in much the same eon- 
dition aa they entered it. Thus, vegetable acids act as diure- 
tics ( and raiueral, as astringents to the glands generally. Tlie 
latter, when given in excess, may prove liurtful by causing a 
lithic deposit in the urine. The addition of o. mineral acid to 
healthy urine causes after some time a deposit of uric acid. 

The action of acids on the urine is neither so constant nor 
so certain as that of alkalies. In attempting to correct ab- 
normal conditions of that secretion, it must be remembered 
that its reaction is liable to great variations in health. The 
whole amount passed during a day should he examined to- 
gether. Dr. Bence Jonea states that the urine is most alka- 
line just after meals, and most acid when a sufficient time has 
elapsed for the completion of the digestive process. (Animal 
ChemUtry, p. 51.) 

I shall have afterwards to consider the action of the raincml 
acids as Astringents; and I must now add a few words on 
that use of the vegetable acida which has gaiued for them the 
title of Refrigerants. 

In febrile eases of all kinds it is often found that diluent 
drinks containing the free vegetable acids, or solutions of their 
salts with alkalies, act beneficially in lowering the pulse, and 
in moderating the progress of the disorder.* These should I)oth 
be distinguished from mineral saline drinks; for mineral salts, 
from their known efFccta on the blood, would seem to belong 
eimply to my division of Catalytic^. But the effect of these 

* It is right to state that tlus vt doubted by Dr. Maolagau and 
othen. But on tbt- other Bide arc Dr, Poroivn, nnd llic majority of 
ihemiioutjfle. 
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vegetable acids seems to be to restore the blood to a more 
natuml coudition, and tliis iodependently of the action of tlie 
diluent with which they arc administered. Now of this effect 
tliere is no certain explanation, but a theory, wiiich may or 
may not he true, may be ventured to account for it. Should 
it prove correct, it would seem that in such cases the tree 
vegetable acid acts as a Restorative ; and that the alkaline salt 
of this acid has at first the same action, but odds to it after- 
wards a Catalytic operation. lu fact, I aup|K)8c that in fevers 
the supply of the natural blood fuel is deficient; that the 
nitrogenous tissues are then oxidized to maintdn the animal 
heat, causing not only wasting, but tending to keep up the 
fever by the excessive amount of Oxygen demanded for this 
abnormal combustion ; that in such a case the vegetable acid 
is well adapted to take the place of Lactic acid, the na- 
tural fuel. For though in health the ingestion of such an 
acid is immediately followed by increased acidity of the urine, 
when used in fevers it does not pass into the urine. It is 
then disposed of, or burnt, in the blood. The alkaline salt 
of the same acid is similarly burnt, as it would be in health ; 
but it leaves a residue, an alkaline carbonate (seep. 130), which 
exerts upon the system the usual operation of an alkali. 

It IuL9 long beon considered probable, but raay now be said to have 
been proved by tlio rcHearclies of M. Bepquorel, tUat in febrile dJMirders 
and infl&mnuitions there is excreted la the urine an esceaa of tJrea and 
of Urate of Ammouin, aubBtances which are formed by the oxidation of 
the NitrogcnouB tinnncs. Tbia extra-oxjdatiou probably arises &om a 
deficiency of that matter which is the proper food of Oxygen in the 
syitera. TIiib, bb we hnre seen, being the step between grape-gugar 
and Carbonic acid, must either bo Lactic acid, or something similar to 
it. It must bo remembered that no food is uaiinlly taken in fever ; 
this would at length quite out olT tlic uauol Bonrcc of this Lactic acid, 
wliich ie the starc^h and Bugar of the food, and render it ueceHsary that 
tile animal tiBsnes ahould continue to iindorgo osidalion, to maintain the 
animal beat. Now if wo compare the commonly received formula of 
Proteine with thota of Loctie acid and Tiu'toric acid, it will at once be 
aeoD, aa waa pointed out some time ago by Dr. Murray, that the latter 
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l«A>r add = C. H. O, 
Tartaric Md = C, H, 0„ + 3 HO. 

k «k3c lor 4D cqvinknto oT C«riK>n, Froteine oontaiiu only 12 of 
0<QC** • I'MCte aeid comImm tH, and Tutarif 60, of that element. So 
ft mttm tbat tUmauatmm nuUers, raoluiung Icn Ozjgen, would re- 
i|wr* BBek mo>« Oxj$«a (or tlwir combiutifHi ; this would produce 
wat« b««t, Mi^aKnt the nniDbn' of respiralions, and keep ap the fever. 
jMd tkniglt it lu* be«n prorcd by Wohler that Eree vegetable acide 
|w« ottt in the nrine without hsring undcrguno oiidatloD. yet the coa- 
dition of frnr woald probably be an exceptional rase. Lactic atid, the 
aatwsl fuel. Wing deficieDl. the allffdi nith nhich it should combine 
mitft be pTMenl id tome cxccas ; so it aceioB Ukuly that a froB ve^tablo 
•ml would combine at once irith this alkali as the Lactic aeid nould 
h«w done, and thtu bo burnt or oxidJUHl instead of the kttor. Ao- 
rdtdinsly. it has been observed byDr, Bees and others, that the use of 
tbfiM acids in fevers and inAamnistions is not followed by increased aeidity 
of Out luine. {v. Aatiarthrifict.) Tbo action of such an acid is then 
Minply Hestorativo. Hcqiiiring less Oi^ygen than the Proteine would need 
lo tnasform it into Carbonic acid, it would thns diminish the niunber 
of the reepirflliona, the frequency of the pulse, the temperature of the 
body,— and in this way allay the fever. It would be Btninglj confirma- 
tory of this idott if it were proved that the amount of Urcft and Urates 
in the urine is actually diminished by the use of acid drinks uid fruits 
in febrile cases. This hypothesis can only be admitted on the suppo- 
sition that fever (in nhich tlu're is likely to be in the blood an eieess 
of unconibiued alkah) constitutes an exception to the general rule 
that the vegetable acids pass ihrimgh the blood without undergoing 
change. 

Now the salts of these ncids with alkalies, which ore often adminis- 
tered in the form of elTerveicing draughts. mi|;Ut exert the same re&i- 
gcrant action. But there would be Ibia diiTiTenee : the alkaU of the 
blood would not bo required, the acid being already combined with an 
alkali. M. Wohler has found tliat these vegetable-acid salts always 
imdergo oxidation in the system, being converted into earbouatcs or 
litearlKinates, and thus reacting on the secretions as alkalies. And so 
in the some way it seems that the natural lactate of soda is formed into 
a eorbonatc, the carbonic acid being afterwards freed from the base, to 
hi' pxcrtitod by the lungs. By this natural process tlie quantity of 
alkali iu the blood would not be increased, nor would it be augmented 
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by the action of a tree vogetabie acid. Bat the change lindergone by 
« salt of this acid woiilul continually add to the alkaline matter ulrcady 
in the system. And an alkalies have a. Catalytic action on the blood, 
which may provo useful in some sthenic fevers, it follows that these 
sails have a double action. Dndarenot eimply Ii«Btorative. (v.Altaliei; 
Anliphlogittics ; AntUcorhulies.) 

Rheumatism and Gout differ considerably from other fevers, 
both in their iiature, and in the I'enicdies which they reqtiire. 
They are produced by special morbid poisons or agencies, 
which we are enabled to counteract by certain Catalytic me- 
dicines. There is in both of them an excess of free acid 
formed in the system. Kemodins which are apparently op- 
posed in nature have proved useful in these complaints. On 
the Restorative plan, alkalies are the remedies reqiiii'edj for 
they neutralize the acid. But in spite of this excess of acid, 
some of the free vegetable acids have been used with advan- 
tage, particidarly in rheumatic cases. We shall have liereaftcr 
to consider how far this opfration resembles the common refri- 
gerant action of these remedies just now considered, (y. Anii- 
arthritic».) Some obscurity rests upon the subject of tlie use 
of Citric acid in Seun-y; but as it seems to partake rather 
of the nature of a Catalytic than of a Restorative action, I 
have placed Antiscorbutics in the second division. It appears 
likely that the Catalytic action of the vegetable acids consists 
in a certain ill -understood control over the progress of various 
cache\iea and blood- degeneratious. Among others, it has been 
asserted, apparently npon a reasonable amount of evidence, 
that they afford a sort of exemption from liability to Asiatic 
Cholera, {v. ArUucorbulics.) 

Though there arc some individual exceptions, yet in most 
cases Acids act as simple Restoratives ; but Alkalies certainly 
operate as Catalytics in some disorders, and have thus to be 
iuclude^l ill both divisions of Ha:raatic medicines. 
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(Potash, Soda, Amnioiiia, Lime, Magnesia ; — their Carbon- 
ates, and ueutral Acetates, Citrates, and Tartrates.) 

We have to consider the alkalies now as Restoratives — 
treating of those coses oiJy in which they arc used to restore 
a wanting material to the blood or fluids of the body. 

Tliat they pass into the blood, is proved by their solubility, 
and their appearance iu the secretions; and that they are 
natural to it we know, because they are all found in it. 

Wiihlcr has demonstrated the curious fact that the neutral ■ 
salts of the alkalies with vegetable acids undei^ oxidation 
in the blood, being transformed into carlwnates. (I have just 
said that it seems likely that certain conditions of the system 
may determine this oxidation, even in the case of the free 
acids.) Those among these salts which act as Pui^tives are 
found, when given in large doses, to pass out unchanged along 
with the contents of the intestines, (Lavcran and Millon.) 
But in small doses they are oxidised in the system, and then 
pass out in the nrinc. Thus it may lie easily shown how the 
ueutral {bibasic) tartrate of potash may, with tlie addition of 
ten atoms of oxygen, produce two equivalents of bicarbonate 
of potash, together with four of carbonic acid and four of ' 
water, 
3 KO, CH,O,„+10O = 3 K O + 8C O, + 4HO. 

= 2 (KO, 2 CO",) + (4 CO, + 4 HO) . 
Again, one equivalent of the neutral acetate of potash, with 
eight of oxygen, will make one equivalent of the bicarbonate, 
two of free cai'bonic acid, and three of water. 

KO.C.H.O. + 8 0=K O + lCO , + 3HO. 

= Kb,2CO, + (2CO, +3H0). 

This carbonate, easily decomposed by any acid, is equivalent 
to a free alkali. Thus these salts fulfil a double function. 
They may supply the respiratory process, as has already been j 
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explained. They also act on the blood, and on the secretions, 
as alkalies. Bencc Jones has found two drachms of Tartrate 
of Potash, dissolved iu four oiuices of water, render the urine 
alkaline in thirty-five minutes. Lehraann has discovered that 
in persons living on a mixed diet, ten grains of Acetate of 
Soda will produce this effect in two or three hours, but in 
those subsisting on vegetables alone, two drachms or more 
may be taken before the alkalinity results. 

Alkalies arc used wherever there is an excess of acid in the 
system, whatever that acid may be. Alkali should naturally 
bo present to neutralize it, for it is uimatuml to have a large 
excess of acid in the secretions, or any atcess in the blood. 
We thus administer alkalies on the restorative principle. Tliey 
are not always excreted; but whether excreted or not, they 
tend to render the secretions neutral and alkaline by increas- 
ing the quantity of basic matter in the system. Alkalies being 
more stable than acids, and being more invariably sccieted by 
tlie kidneys, it is more easy to render the urine alkaline than 
to make it acid.* Alkalies are thus of use iu a tendency to 
lithic acid deposit. Tlie bicarbonates are probably the best 
for this purpose, for they may be given in large doses, being 
less irritating. The celebrated Vichy water contains bicarbo- 
nate of soda. Lime-water has been used as a soh^ent for stone. 
These all act by first diminishing the acid of the blood, and 
subsequently influencing the secretion of the urine, which se- 
cretion, acting as a counterpoise to the condition of the blood, 
may be generaUy taken as an index to it. The alkalinity of 

* KCiolho coQsidera that there is more danger in giving acids thsn in 
adminiatering aJVaUea, for the naturtd act'retiuua of the system being 
generaJlj allialine. it is not ao easj to disl urfa their eoadition by tho 
uao of alkaliee as it i« by that of nuids. But it must be remembered 
that tho moat important af the serretioue, tlie urine, ha* an acid reac- 
tion ; that it ia not very easy to iuerooae this reaotioo ; and that even 
tliis mny be done to a eonaiderablc extent, aa sliown by Dr. B. Jonei, 
without precipitating Uric orid, or oausing dangerous conBeqneflcea. 
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urine thus produced is generally caused by Ammonia, wTiicli 
is set free fi-om ita combiuatioua by the fixed alkali. Dr. 
Parkes fiuds that Potash generally passes out in combination 
with Sulphuric acid, causing more of thia acid to pass into 
the urine than ia so excreted in health. {Brii. and For. Med. 
Rev., Jan. 1853, 1854.) Dr. B. Jones states as the i-esult of 
his experiments that the exhibition of Ammonia may neu- 
tralize acidity of the stomach, but is not followed often by 
alkalinity of the urine- {Philosophical Tramacliotis, 1851.) 
Alkalies which react upon the urine in such a manner as to 
prevent a deposit of litltic acid, come under the denomination 
of Solvents, and will again be considered as members of that 
order. 

Dr. Pereira recommends allialies in cases of dyspepsia and 
pyrosis, when there is an excess of acid secreted by the sto- 
mach. Yet this must not alwaya be taken as an indication 
for their employment; though it is a tolerably safe rule, when 
this is known to proceed from a gouty cause, or is accom- 
panied by a marked lithic diathesis, and excess of acid in the 
urine, to administer alkahne medicines. But it is known 
that there are some cases of excessive stomach acidity, as 
those caused by the presence of SarHna vetilricttli, in which 
the urine at the same time is actually alkaline. The acid in 
the system is so monopolized, as it were, by the stomach, that 
there is none left to maintain the reaction of the urine. In 
such cases, instead of an alkali being given, it is doubtful 
whether an acid may not be of more service. 

Dr. Pcrcira further thinks it likely that alkalies may md in 
the digestion of fatty substances when there is a deficiency of 
bile. Tlie same eminent authority states that Ammonia inva- 
riably entei-s the blood as a salt, and thus can exert no pecu- 
liar action beyond the coats of the stomach. I shall state my 
reasons for doubting thia when I consider Ammonia separately 
in Chapter IV. Ammonia will be again enumerated as a sti- 
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mulant — Potash as a catalytic — and lastly, all the alkalies as 
diuretics. 

The alkalies are uaeliil iu gout and rheumatism in dimi- 
iiisbiiig the acidity tjotb of the blood and of the secretions. 
It is ofteu advantageous to apply au alkaliae wash locally 
around an affected joint, in the fluids about which the morbid 
process seems especially to have fixed itself. If we may re- 
ceive a certain theoretical explanation of these two kindred 
diseases, still more light will be thrown on the advantage at- 
tending the employment of alkaline restoratives, To this I 
shall recur when I consider the Catalytics which are used to 
counteract these same disorders, — not, as here, by restoring a 
wanting material, but apparently by determining' the process 
in a different direction, and thus checking it as a disease, 

It would appear that some skin, diseases (especially Vencaite 
and Pustu'iE) arc connected with or accompanied by an acid 
and irritating state of the perspiration, an indication, per- 
haps, of a similar condition of the blow!. This may be met 
by the exhibition of alkalies internally, or by their applica- 
tion externally in the form of lotions. Cases of Eczema, 
Acne, Impetigo, etc.j arc often benefited by such treatment. 
To enable the alkali, when given internally, to afiect in a 
direct manner the seat of disease, it should be catised to pass 
off by the skin as a diaphoretic, which may be done by keep- 
ing the patient very warm, and confining him to the rccum- 
Ijent posture, (w. Diaphvretics.) 



It may be a matter of doubl to some nhctlier or not I hare doiii" 
right iu excluding Sa-LINks from a plaue nmung thti JUutorativo ardors. 
For myBelf, I do not think that I am jiwlititd in giving Uium xucli a 
plare, judging, at least, from the present state of knowledge. I do 
not thiiik it is proviid tlint anj disease depends on the want of any par- 
ticnlar salt in the blood, or can be cured by llie supply of sucli saJf. 
Heie X Bbould perhaps except Chloride of Sodium, mentioned uiiioug 
Ahraents, because this is an essantial ingredient of our daily food, and 
its withdrawal will cause disease, juat u the withdrawal of any other 
alimentary prineiple. 
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Now with regard to tlie alkaline sallj iu tlie serum of blood we kntm' 
diis niufli — tbat variations in tlieir amount do occur in Bpvenil diBea«e«, 
tliongh for tJiese variationa no obTiouH reaeon can be given. According 
to Lebmann tbo serum of ninn'a blood in healtb contaiuB 8-8 per cent, of 
ealLi, tmd ita aab bos the following composition ; — 

Chloride of Sodium .... 61087 
Carbonate of Soda . . , , 28*880 
Chloride of Potassium . . . 4051 
Phosphate of Soda .... 3-195 
Sulphate of Potash .... 2'7H-t 

lOO'OOO 

Arterial eoutainB mori.' salts than venovis blood. The following varia- 
tiona in disease are deduced from the observaliotiH of Schmidt, Zim- 
merman, Poggiale, etc. The amount of these blood salt* is much di- 
minished in atute inilammationB, increiued in the low Exantbematn ; 
ihey ore much diminialicd in Cholera, much increaaed in Dropsies. 
Leonard and Salragnoli find that they are often doubled in Dysentery, 
in Scurvy, and in malignant forms of Intennittent fever. 

One thing may be said of all of thcBO Tariations, that they are pro- 
l>abl; in every instance to be ranked among the consequences, and iu 
no case among the causas, of the disooae. Could we satiBfactorily supply 
these salts when wanting, the condition would bo hkejy to recur imme- 
diately, eo long as the cause lasted. 

I know of no instance in which we can cure inllammations by supply- 
ing salines to the system. Salines operate as mild antiphlogistics in 
inilammnt<)ry disorders, liut so long as the inflammation continues, they 
are powerless to alter tlie proportion of sohda in flic blood. 

Jnst aa we explnin the increase of salts in Dropsy by the arrest of Ihc 
free renal secretion, so we accouot for tlicir diminution in Cholera blood 
by the immense evacuation of saline serum from the intestine. Thia 
again is a symptom, and not a cause, of the disorder. Some have 
thought that thoy could cure Cholera by supplying these ealta. But. aa 
we might hare expected. Dr. Stevens' saline treatment docs not seem 
to have boon at all more successful tbau the many other plans proposed 
for the cure of this intractable epidemic. Some have iujeetod the saline 
solution directly into the veins. Formultc for such solutions have been 
written by Dr. Latta, Dr. O. Bees, Dr. Mare*t, and others. But the re- 
sults have been most melancholy. When we read the stuteuicnt of Dr. 
Griilm [Med. Oax. vol. xidi. SIS), that out of 282 recorded cnaes 221 dint, 
and reflect upon llie probability of other unsuccessfid trials baring uerer 
been pnbhshed at all, we can hardly escApu the conviction that a much 
larger proportion of these patients would have recovered if they had 
been left alone. Besides bis recommendation of salines in Cholera, Dr. 
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Sterena warmJy insistB upon their ubu in lanligiiant fevew, in wliidi he 
fuppoees that they roBtoro deficient saJiiie matter to thf! blood. But ae 
in auch ciwes Bahnes arc in eseeis in ihe blooil, this theory is founded 
on B, raisapprehenaiou of the fact. (Oliservuiiont, etc., on the Blood, 
1832, p. 350.) In discuaaing Antiscorbutiea I shall have to refer to the 
theory of Dr, Garrod, that Scurry ia due to a deficiency in the food of 
tlie Baits of Potaah, and is therefore to be treated by the nse of theae 
aalta. I ahall merely state here that it srums tliat the blood iu Scurry 
contains an excess of theae Batl«, rather than a diminished amount ; that 
1 dispute the statement as to the deficiency of Potaah in the food of 
acorbutica ; and that all the evidence which I haro collected on the aub- 
jeet ia opjiosed to the idea that Scurry can be treated suceesBfullj by 
the Bdministration of thcBe salts. 

I have thus enumoratBd the chief reasons which induce me to deny 
the light to Salti (excepting those included among Aliracnta and Sol- 
rents) to a place among the BestoratiTe ordera. 

Alkaline Balls belong to the Catalytic order of Antiphlogi sties ; Ibey 
m also included in several of the ordei-a of Eiiminative medicines. The 
nflb of the alkahne earths are very aualogona to them. To Sulphate 
tFSfagnesia, as the representative of saline purgalires, a separate article 
willbe devoted in Chap. IV. The sails of the other metals are extremely 
varioua in their openitiona on the ajstem. Irou, the only one of 
them which is natural to tho blood, occupies therefore a place among 
Bestoratives. (Chah/beatei.) The other metala are distributed among 
the two first and three last orders of Catalytic HFamatiea. 

The action of Catalytica ia more obscure than that of Re- 
storatives, but there is generally a browl line between them. 
The most difficult case is that of the medicines used in ngne 
and other periodic diseases ; of these, for certain reasons that 
I shall state, I liavc grouped Quina and tonics among Resto- 
ratives, placing Arsenic among Catalytic racdicinea. 

It seems to me that Cinchona hears the same relation to 
Arsenic in the treatment of ague, as Alkalies to Colchicum in 
gout; the former, in each ease, supplying a needful material, 
the latter neutralizing a morbid process. 

Tims, when air has been rendered impure by breathing, we 
may render it again rcspirable by adding fresh oxygen; but 
still more certainly, by neutraliziaig the carbonic acid. 



Ord. IV. ToNrcs. 

Uuclcr thia term I intend to include only the bitter prin- 
ciples of TEgetablcs- The chief medicines of this order are as 
follows. — 

{Alkaloids and neutral principles. — Qaina, Cinchonia, Qui- 
uidia, Bebeerine, Narcotiue, Salicine, Caffeine, etc. 

Biller drags. — Cinclioua, Quaa»ia, Cusparia, Gentian, Ca- 
lumba, Chiretta, Ceutaurium, Menyantbes, Rhubarb, Hops, 
Elm and Willow barks, Tansy, Wormwood, Chamomile, 
Caacarilla.) 

The jKJwer by virtue of which these medicines are enabled 
to act as Tonics, is due, in each case, to a vegetable alkaloid 
or neutral principle, baling a bitter taste. All of those men- 
tioned above, with the exception of Salicine, coutiun Nitrogen. 
The uses of Tonics are of a twofold nature, Firstly, they are 
of use in simple debility and in atonic dyspepsia- Here they 
give an appetite, increase the musadar strength and powers 
of digestion, and improve the general health. In the second 
place, they have all, more or less, a curative jwjwer in Ague 
and other periodic disorders, caused by Mareh miasm. Many 
explanations have been given of this curious and double ac- 
tion of vegetable bitters ; and some erroneous theories have 
been assumed, and false analogies attempted, in the classi- 
fication of these remedies. The subject is certainly a difficult 
one, and there are, at starting, several questions which re- 
quire a distinct consideration and reply. Upon the answers 
given to them it must depend whether they should rightly be 
grouped with hlood-metlicinca or with uerve-mediciaes; and, 
if the former, with Eestoratives or with Catalytic*. 

Do these mccUeines act primarily in the blood, or on the 
nerves? Is their action of a permanent character? Are 
there any substances in the blood which resemble them ? 
May they remain in the blood, or are they always excreted ? 
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If acting in tlie btood, are they wont to effect a cure by sup- 
plying to it a material wanting, or by counteracting in it a 
morbid process ? 

These questions require each a satisfactory reply, before 
it can be proved tliat I have done rightly in classing Tonics 
among Restorative medicines; for they coincide with the 
minor propositions in which I have defined the action of such 
remedial agents. 

Quina may be taken as the type of the whole order. It is 
the most powerful ; and tlie others all more or less resemble 
it. Perhaps Cusparia bark comes nearest to the Cuiehona 
alkaloids in its anti-periodie action. It ia worthy of remark, 
that some common bitters which owe their efficacy, not to 
alkaloids, but to neutral principles, as Quassia, Calumba, and 
Gentian, possess the least control over periodic affections. 

There can be no doubt that these active principles are all 
absorbed, and pass into the blood. They may easily be dis- 
solved out of the vegetable which contains them, if not by 
simple water, at all events by such an acid liquid as wc find 
in the stomach. We possess positive proof of absorption in 
the case of Quina, which has been detected by Tiedemann and 
Gmelin in the blood of a patient to whom it was administered. 

Having them now in the blootl, we arrive at the first ques- 
tion. Do Quina and other vegetable Tou'icn act on the blood, 
or on the nerves? This has been answered at once by many 
writers, as if it were a thing of great simplicity. But it does 
not seem to be so. Tonics, as we know, have the power of 
communicating health and strength in dcbihty produced by 
various causes, and also of arresting the progress of inter- 
mittent fever. Do they effect these things by bettering the 
condition of the blood, and, fi-om it, that of the system at 
large, or do they at once, and in the first place, influence the 
nenous system 't This is an important question, and it has 
been variously answered. 
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Dr. Fereira, in lus clHsaiHcatioti of medipmeH, rallies them among ' 
Cinefict (itiwai, to move), whith aro dcfiued to be raeditioea exerting il 
power over tiie motor Bystom of nerves, and tlirougb tliem on the iiiiiBpleB, 
But in a aubaequent aceount of Quina, he states that its action is quit« 
inexpHonble, and that its use in Ague iniut be ranked nitli Bome other 
special and ill-uuderstood octioiu, as that of Mercury in Syphilis, or of 
Arsenic in Lepra. 

I>r. Nuligan (in bis wort Oa MtJicines) lays it down that Tonica act 
08 ilimulants when given to a healthy man. Dr. Fereira. on the con- 
trary, states what is more consonant with general eiperienco, i. e. that 
a moderate dose of a tonic haa little or no ciTcct on s man in perfect 
healtb. Dr. Keiigan admits that their action is perniancnt. and pro- 
duced slowly ; he ftlao declines any explanation of the action of Qiiiua 
and others in Ague, calling them apecificB. 

Some other authors have been still more decided in classing Tottica 
with nerve-mcdicineB. Dr. Guy (in his edition of Dr. Kooper't Fhy- 
tician't Vade Mecum) couKidcrs that Stimulaiila and Tonics should 
rightly be classed together, for that Stimulants act as Tonics to the 
weak, and Tonics aa Stimulants to the strong. Dr. Duudas, too, consi- 
ders tlie action of Quina to be on the nervous power. 

It should bo observed, that the irritant action on the stomach of a 
largo dose of a bitter medicine apx)ears to have been the chief founda- 
tion of this frmjucnt opinion of the stimulant action of Tonic*. The 
irritable stomachs of nervous penons are more easily aSected in this 
way. Some too are met with who bear Tonics worse than others, on 
account of on idiosyncrttsy or pecnliarity of constitution. But this irri- 
tation, and the headache and febrile sjrmptoms wluch snccocd to it. do 
not surely constitute the proper action of a tonic medicine, which is 
found to operate most farourably when given in too small a dose to pro- 
duce anything like a stimulant efi'ect. Nor do I think it proved that 
any true stimulants are capable of communicating a pemuuicut lone to 
the system, or to any part of it. {v. Slimulaiilt.) 

Dr. BoUard also (in Ballard and Garrod'f Materia Medico) states 
that Tonics act first upon the nerves, and throughtJiem on the muscular 
system, He opposes them to Sedatives, and ranks them with stimu- 
lants : quoting Strychnia as an ciample of a stimulant which gives tone 
to the muscular 8yst«m. But, in the first place, this alkaloid is quile 
exceptional among stimulants ; and further, the comparison with Tonics 
seems unnatural, inasmuch as iLe action of Strjtimia is more or less 
immediate, not slow and penniuent and it evidently influences the 
spinal system of nerves in the llrst pla(e 

The resultB of large doses ol Quina, in producing dotcnmnation of 
blood to the licad, ringing in the eiir*, and voimting seem to mi I i 
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intark its action as an irritant poison, and not to be cliara<^teristip of 
Tonit medreinea. (v. p. 68.) For all medipinea, excepting only the 
most powerful sedatives, aot us irritantB on the stomaoi and iatealincB 
when fpvcn in an oTcrdoao. So that au. actioD, thus common to all, can- 
not be considered as characterizing any. 

The action of Tonics has been more correctly defined by anotier able 
auUiority, " Tonics," aaya Dr, A. Billing, " are aubatajices which nei- 
ther immediately nor sensibly c^l forth actloua, like Btimulaula, nor 
reprees them, like sedatives, but giro power to the nervoua system to 
generate Or secrete the nervous influence by wLicIi the whole fnuno ia 
strengthened," 

This definition I would accept in a modified sense, considering that 
no jiemianciit alteration in the nervous Hystem can be produced without 
a primary impression on the blood. Dr. Billing farther considers, that 
the supposed stimulant action of Tonics in some cases should either be 
attributed to the operation of the disease, or of some other medicine ad- 
ministered along with tbem ; and that though in large doses tixcy may 
sometimes produce a quick pulse with headache, and iu other instances 
depression nith nausea, yet that those eSccts should be ascribed merely 
to their irritating action on the stomach. 

On the wLole, it seeraa to mc that those authors who, in 
defining the action of Tonics, have commenped by saying that 
tiicy act on tlie nervous system, have started with a mistaken 
notion ; and 1 am more of the oiiinion of Dr. A. T, Thomson, 
who classes them as medicines which act on the muscular and 
sanguiferous systems. 

I consider, then, that Qnina is not in the first instance a. 
Neurotic medicine ; and for the following reasons. The ac- 
tion of other ucrve -medicines is distiiigTiishcd by the following 
signs. It is quick, and very rapidly follows the administra- 
tion of a substance. It ia transient, and does not endure. It 
requires no particular state, but takes place in health : thus 
Alcohol stimulates and intoxicates both healthy and sickly, 
and Digitalis would subdue a Hercules, Most Neurotics are 
capable of acting without entry into the blood at large ; mere 
contact with the ner\eB, as when they are applied externally, 
being sufficient for their action on those nerves. Again, Neu- 
rotica are chiefly used in Cases iu wliich the nervous system 
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is unusuiLlly excited or depressed, and are of no permanent * 
efficacy in diseases depending on blood- disorder. The action i 
of HEcmatics is of an opposite kind. 

Now is the primary action of Tonics distinguished by the 
above signs? They are not quick and sudden in action. Their I 
effect is not transitory. It is not evidcncetl in health as well 
as in disease. They do not act on the superficial uenes, when 
applied to them. lu eat-h case the answer must be a negative. 
In all of these particulars the operation of vegetable hitters , 
differa from that of Neurotics, and coincides with that of Hffi- 
matic medicines. 

It appears that their action on the nervous and muaculai* 
systems is secondary. They could hardly in either ease effect 
any permanent improvement without first acting on the blood, 
if we may argue from known analogies. For Neurotics and i 
Astringents, which operate directly on these two systems, are 
alike transitory in the results of their action. 

Another demonstration is required, before the presumption 
thus established can approach to a certainty. 

\Vc require pi-oof to show that the disorders in which 
Tonics are used arc blood -diseases. This does not seem to 
be difficult, 

TLo coadition of Debility, whatever ite praxiinatecBUBe,eeeniBaIwajB 
to be traceable in the first place to a want in tke blood, whicli interferes 
witli the due exercise of their functioiiB by the nerves tuid other orgouB, 
by intpairing their nutrition. It follows fevera. and aceompRiiiea flironic 
diseaaes, in both of which i^ses the blood hna' been ejcbausted by con- 
tinual waste and excretion, without the muntenance of a proper supply. 
In Miiiccrous, scroftilouit, gcorbutle, and dyspeptic habits, the blood may 
bo deteriorated by a fault in the aseimilatiTc processes. When in these 
instancea there is marktil Annimia, iron may be of moat eervice ; but 
when the blood is poor without any aiiparent deficiency of red colouring 
matter, then are bitter Toaica needed to improve its condition, nod form ' 
a Tslaable adjunct to the special remedies that the cose may reiquire. 
They ought not, as a general rule, lo be adrainislered in high fever, or 
when the pulse is hard, the tou^pic floated, or the stomach irritable, 
loss of appetite, a nervous headache, a sod eomprossible pulse, a quiver- 



Itl 



I 



ing toogne, a flabbj condition of tlie niuatlpa. with general inertia aud 
ill disposition to exertion, are indii«tion« for their employment. In some 
eaaea emetirs and antimuniaU, 'in others mild purgatirea, are of usd in 
preparing the sjntem for their reception. 

It seems then that Debility is to be attributed generally to the Btat« 
of the blood ; and is to he cured by improring it. By so doing, we 
way commimJcate tone to the muBcular system, improve the appetite, 
and inereatte the nervous force. 

Ague, or Intermiltent fever, is also a blood -diaeasa. If it were only 
fVorn the analogy of other fevers, we might infer this. But there are 
more particular proofs. This disorder is caused by the espoanre of the 
system to a cerlain peculhir poison or miasm, wliieh is generated in tlie 
groimd in cerlain places, and subject to known laws. The result of 
the influence of this miasm is a process in the blood wliich has been 
compared to fermentation, and which produces regularly -recurring pa- 
roxysma of a peculiar kind. There ia apparently some disturliance iu 
the great calorifaeient process, in which the blood is concerned, and not 
the nerves. Each fit commences with shivering ; there is then a hot 
stage ; and finally sweating. The attack then goes olf, seemingly ss if 
the poison tliat caused it were eliminated in the perspiration. But it 
is nut all gone. After working in the blood for a definite period, most 
commonly two days, it again breaks out. and the same train of symp- 
toms recurs. Thus this strange disorder, both in its origin and in its 
progress, appears to he seated in tbi» blood. So also are its results 
evidenced there. Continual Ague deteriorates that fluid, eausing general 
aniemitt, and producing more or less enlargement of the spleen, wliich 
could only be brought about by some faulty condition of the ciroula- 

Against these proofs it has been urged that the nervous system has 
certainly an influence over this disorder, for that a sudden alarm has 
been known to arrest it. But this may occur also with other blootl- 
discases, and it does not prove that the nervous system is at all con- 
nected with their origin. It can hardly be supposed that Goitre or 
Scrofula is over caused by a derangement of the nerves. And yet 
Baron Alibert relates an authenlii; ease of a French lady who had a 
large goitre, which for a long time resisted all treatment, hut which 
ucverthelosB disappeared entirely during the brief Keign of Terror in 
llic French Kevotution. In addition to these arguments it may be urged 
that Ague is often, if not always, connected with deranged hepatic 
fimctions, a faet that again points out that disease as a blood disorder. 

Seeing then tliat the mediciuee of this order of Tonics differ 
in each particular of their actiou from those remedies which 
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influence the nerves directly, and that the disnasea in which 
they act hene6fially arc essentially blood -diseases, there are 
sufBcieut fp-ounds for concludiug them to be Usematics, or 
blood-mcdicincs. 

We have now to eonsider the remuning minor propositions, 
which treat of their action as Restoratives; to ascertain whe- 
ther they have been rightly allotted to this division. 

Are there in healthy lilood any aubstancea which resemble 
them ? This will appear to be a question of no small diffi- 
culty, when it is considered how little information we have 
actually obtained respecting the chemical comjxisitioa of the 
vital fluid. It is nevertheless desirable that we should inquire 
into it to the best of our ability. 

During the last few years, many propositions, intended 
to throw a light upon physiological science, have emanated 
from the fertile pen of M. Liebig of Giessen, who is rightly 
and nniversally ranked among the most illustrious of modem 
chemists. There are two which especially l>ear upon the pre- 
sent subject. In his first work on Organic Chemistry (p. 182) 
he argued, that whereas the alkaloids Quina and Morphia re- 
sembled the brain substance in their chemical constitution, 
they were therefore enabled to exert a direct control over that 
organ by influencing its nutrition. But it is Impossible to 
accept this explanation. The composition of the brain has 
been since more accurately investigated, and it has lieeu shown 
to consist mainly of a mixture of albumeu and fat. Now 
there is no reason why these substances should Lave a special 
affinity for albnnien and fat in the brain, any more than for 
the same elements in other parts of the body. There is also 
no analogy at all bctnecn Quina and Morphia as medicines 
beyond their resemblance in chemical constitution. The 
theory seems to be altogether groundless. 

Another and a more important suggestion baa been made 
by the same chemist. He has pointed out a chemical analogy 
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between certain vegetable compuuuds and a snbstanre wliich 
exists in the bile. He has shown that for the raost part the 
elements of the bile re-enter the blood after passing into the 
intestine, scarcely more than the CMlouring matter bciiig finally 
excreted with the f^cea. It is found that if an enema of 
bile be injected into the rectunij it becomes absorbed there, 
and docs not afterwards pass out into the urine.* (minimal 
ChemUift/, p. 77). 

Maaj various antl con flirting sfatementa have been made h.b to the 
cliemical eonsLitution of the bile. But the subject may now be con- 
sidered to be se'ttled, at least for the present, by the laborious researohm 
of Strecker. He finds that human bile essentially GonsietA of two com- 
pound organic acids in combination with Soda, this alkali being also 
present in the state of Carbonate, The two acids ore named Glyro- 
rhaliilic odd and Tanru-eholalic acid. Both of them contain Cholalie 
acid, a ternary compound ; but in the first this is united with Ol^eoeine, 
or Gelatine- sugar 1 and in the other with Taurine, a soluble cryBlalline 
body. Laving the composition C, H, N S, O,. 

It should be staled that long before these inquiries of Streclcer, Liebig 
and others hod obtained Taurine from bile, but in their anaiysia they 
did not discovpr that it cont^ned Sulphur, but determined for it the 
formula C^lIjNOui. Liebig pointed out a relation between Taurine 
and the alkaloid Cafleioe. (Organ. Ciem., 1812, p. 80.) Lowig after- 
wards confirmed the formula advanced by Liebig, and showed that 
one equivalent of Binoxalate of Ammonia and four of water contain 
together the same elements as an atom of Taurine. (Siinotis Anim. 
Chem., vol. i. p. 47, S^d. Sacieli/.) Such results can hardly be recon- 
ciled with those above, but by gupposing the Taarine lo part easily with 



• Possibly some parts of the bile, besides the colouring matter, are 
truly ezcrementitious. But part of it is needfid in the animal economy, 
as luui been proved by experiment. M. Schwann found that when the 
contents of the bile-duct in dogs were caused to disuliarge thcmselveB 
eiteraaJly through a fistulous openiug in the wall of the abdomen, the 
animals quickly wasted away and died. In some cases of jauudieo the 
constituenta of the l)Ue appearto be vicariously encreted by the kidneys; 
and perhaps the great depression produced by that disorder may be 
partly accounted for by the impossibility of the re-ahsorption into the 
blood of these substances, naturally formed by the Uver. Having passed 
into the orine, there is no provision to enable them to return. 
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its SulpLuT under eertain circumstanceB. Dr. B. Jones conceives that^ 
tihe biliary priuHjiles undergo some cUemical eliango before being ab- i 
Borbed. At all events, it in likely that the SiJphur in Taurino would 
be liable to that oxidation into Sulphuric acid which so commonly 
happens to Iree Sulphui' when Lntroduoed into the blood, 

M. Liebig Iiaa discovered a strong rcsemblaucc between i 
this Taurine aiid the vegetable alkaloids, aut! I tliink tbat with- 
out tlieorizing at all on the subject, it may safely be affirmed 
that with the existence in the blood of such materials as this, 
wc cannot say that wc have not in tbat fluid an analogue 
to such principles as Quiua. Ox-gall, or the bile of an ox, 
when administered as a medicine, has been found to have an 
action which strongly resembles tbat of Tonics, It appears 
that both the bitterness and the tonic properties reside in the 
Taurine. 

Now the chief point iu which the tonic alkaloids differ from 
the recognized quaternary principles iu the blood, is that the 
former are crystallizable, as well as soluble in water. Taurine 
is soluble in water, and crystallizable ; is thus not only theriu 
peutieally, but chemically, analogous to the tonic bitter prin- 
ciples ; it also eontainn the same four elements as Quina, with 
the addition of Sulphur. 

Were it necessary, the Quina or other tonic principle might 
without much difficulty be transformed into Taurine by clie- 
mical changes in the blood. But I sec no particular reason 
for supposing that such a change takes place. Quina hardly 
differs more from Taurine than several members of the chain 
of Tonic alkidoids differ among themselves. This may be seen 
by placing them side by side. 

Quina = C, Hu Og N 
Salicine = C« H„ 0„ 
Caffeine = C, H. 0, N 
and, 

Taurine =C, H, O N-l-S, 
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These aulistaiicea do not all possess basic properties ; nor 
do they all contain tlie four organic elements; nor are the 
three elements^ common to all, present in similar amounts; 
in fact the only points of strict resemblance are that they are 
all tonic and crystalhzable. And in these respects Taurine 
resembles the rest. 

It is now sufficient for us, if we have ascertained tliat there 
is naturally to the system, and in the blood, a substance which 
resembles Quina. We may be allowed so far to infer that the 
presence of the latter substance in that fluid would not be 
unnatural to it. 

Having dismissed the second of the minor propositions 
which relate to Touica as Restorative medicines, we pass on 
to the third. Are Quina and the vegetable Outers necessai tly 
excreted from the blood? If not, we may conclude it as likely 
that they may remain in it, and thus be enabled to act as Re- 
storatives. 

All that is known on this subject agrcoa to confirm us in 
giving a negative answer to this questiou. Quina is not ne- 
cessarily excreted from the blood. That is, it appears that 
when given in small or medicinul doses, it is not excreted at 
all; but, when given in an excessive or over dose, Quiua, like 
other Restorative medicines, will make its api>earance in the 
urine. Wtihlcr and Frerichs could not at Hrst discover Quinine 
in tlie urine, but they obtained proof of its presence there after 
administering a large dose. Dr. W. Hcrajjuth, of Bristol, made 
a very careful analysis of tlu; urine of a patient suffering from 
Tetanus, to whom forty grains of the otHcinal Disnlphatc were 
mlministered in the twenty-four hours. In half a pint he 
discovered an amount of Quina equivalent to r884 grains of 
the above salt ; and supijosing two pints of this secretion to 
be voided per diem, this indicates 7'5.16 grains, as excreted 
from the system, out of forty grains ingested. {PJiarmaceu- 
lical Journal, vol, xiii. p. 216.) Dr. Hcrapath supjioscs, as I 
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do, that the remainder of the Quina (in this case, apparently^ 
four-6fth9 of the whole) was either assimilated in the l)ody,J 
or destroyed ui its transit tlirough the vascular system. Bu^fl 
supposing the alkaloid to be administered to a patient in whose J 
Bystera it is not required, it might then be excreted in large 
amount than in the above instance. 

The same n on -necessity of excretion may he said to app^ 
to all the Tonic principles. There is no proof that they a 
necessarily excreted, but there is every reason to suppose thti 
they may remain for awhile in the blood. 

Let H8 then consider the last question. Can Quma, i 
mbstancea like it, improve the condition of the blood w/mw S 
d^ciettt in any of its natural materials ? We know that i: 
capable of curing simple debility, ague, and remittent fevers. 
It appears that it has also hccn Buccessfully used of late by 
Dr. R. Dundas, in large doses, in the treatment of typhoid ot 
continued fever. Supposing it to he proved that this agent 
operates in the blood, does it remedy a disease by supplying 
something wanting, or by counteracting something present ia 
that fluid ? In fine, is its operation that of a Restorative a 
a Catalytic medicine ? 

The probabilities which have been established, that it is not * 
unnatural to the blood, and is not always excreted from it, are 
in favour a priori of its being Restorative. Catalytics are 
generally unnatural to the blood, and are exeretcd because 
they cannot remain in it. Besides, a Catalytic has generally 
some peculiar action on the blood in health ; hut a Restora^ 
tive, in moderate doses, none,— only evidencing its operation J 
■when supplying a previoua want. In this also Quiita and its 1 
congeners agree with Restoratives, and differ from CatalyticJ 
medicines. 

Arsenic is of use in Ague ; and Arsciuc is decidedly a Cata-I 
lytic in all tliesc particulars. Id other respects, too, it diflenJ 
widely from Quina. The latter is employed in debility, whiohl 
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^ depends evidently on some want in the Bystem, and not on any 
I morbid agent. Arsenic, on the contrary, is of use in Lepra, 
which, like other skin diseases, must be caused by some mor- 
bid agency, though we know not what precisely. But some 
I diseases may l>c cured in two ways ; either by the supply of 
\ Bomething, or by the neutralization of something else. Per- 
haps Ague is one of these. 

And it is not repugnant to what we know of Ague to sup- 
pose that there is in it a want of some natiu-al material winch 
would have, when present, the effect of checking the opera- 
tion of the morbid agent. The fact of having had Ague once 
I does not, as in the case of the Eruptive fevers, protect a man 
\ from the disorder thenceforward. So in this sense all per- 
s may be said to be liable to Ague, and none protected 
fivm its assault. But it is not the case with Ague as it is 
with Syphilis and Small Pox, which diseases most persons in- 
evitably catch who arc exposed to the virus for the first time 
in their lives. For, of a number of persons exposed to the 
same malarious influence, only a part take the disorder ; some 
■ escape. It is generally found that those are most likely to 
I take it who have been previously debilitated by any cause; 
Bo that we must suppose tliat the rest have in their blood 
Bomc material which sen-es to prevent the working in it of 
, the Ague-poison, which apparently must enter it. It is not 
unlikely then that Ague may be cured by supplying the want 
I of this matcriat, 

Coupling with this consideration those facts which have 
t been previously stated, we may reasonably conclude that 
I Tonics are Restorative, and not Catalytic in their action ; that 
I tliey supply, or cause to be supplied, a material wanting in the 
[ blood. How this material is enabled to resist the morbid iii- 
I flucnce of the miasm — whether it is by an antiseptic property, 
I «nch as has been attributed to Quina^ — I cannot determine. 
The argument respectiug Quiua, and the other Tonic priu- 
1.2 
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ciples of which it is the type, may now be thus briefly summed 1 
up. As their action is permanent instead of transitory, i 
they do not affect the nerves in the first instance, and the dis- 
eA9ca in which they are used are Wood -diseases, we conclude 1 
that they arc Blood- medicines. We next find that there is 
in that part of the Bile which is absorbed into the blood a 
crystalline substance, bearing a resemblance in several impor- 
tant points to the bitter alkaloids. It is discovered by care- 
fiil experiments, that Quina, when taken in moderate doses, ia i 
not excreted from the system, but retained in the blood, like I 
its analogue Taurine. It being thus shown that Quina adds 
something to the blood, and it being granted that it eurea ■ 
tain disorders — a presumjition is lastly established that these 
disorders are connected with some deficiency in the bloody I 
which may be supplied by such an agent. 

In this manner arc established in detail the minor proposi- j 
tions (p. 115), wtiieh, taken together, determine the operation 
of the hitter alkaloid to be that of a Restorative hsmatie. It 
ia quite destitute of the poisonous and active properties of a J 
Catalytic. 

Huviug now dune my beat to establUh the Proposition, aa appUcablo < 
to Touic medicines, I nmy venture to bring forward a speculation con- 
coming tlieir action, wliich I would not wiah to rate at higher than it ia 
wotth, and Btill less endeavour to domoniitrate as a fiiet. 

I bave already made use of one of tbe principles of the Bile, for the 
purpose of showing that among the Datoral eonatiluenls of the blood 
there i« a substance wLieh fhemifiillj' resembles a Tonie alkaloid, like 
Quina. This Bimtlarity admitaof a furtherandniorodistinrt applieatioD, 

It IB BBcertaincd tliat many, if not ol), of the diseaeca in wUeh Quinft J 
aud it« kindred medicines are found to be of use, are connected with a ■] 
derangement of the secretor; functions of tbe lifer. One of these dii< ' 
cases is the debility which is consequent upon Typboid and other fevers. 
In these fevurs the fanction of Lbe liver is always more or less interfered 
with, though more obviously in some CAses tban in others. In stnimouB 
babil«. in which generally bark ia of signal service, and was very 
strongly recommended by Cullen, Fordycc, and others, — there ia 
eommonly a peculiar degenerat ion of Ihe Urer. which Las been ably de- I 
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Bcribrd by Dr. G, Builil. This utate is disiinL-l from tlie fattj ciJarge- 
roent conunon in Phthisis, in the early stage of nhicli disease Quinine 
is also very serviceable. 

Quinine is ollen beneficial in Gout, in irhicli the liver is always moro 
or less deranged. 

Tumiog to periodic diseases, ve find that impaired hepatic functions 
are the rulf, and llie absence of sucb disorder the exception. This will 
bo at once admitted in the case of Dysentery, and of the Rpmit(«it and 
Yellow fevers of the Tropics. It is also true of Ague. It seems even 
likely that the enlarged spleen may bo partly caused by on obstruction 
to the circulation in the liver. This aflcctiou of the spleen is not un- 
common in other liver diseases. 

In Typhus fever both the spleen is disorganized and the liver de- 
ranged. It is observed in tropical countries that severe forms of re- 
mittent not nnfreijuently pass into continued fever, which seems to 
point to some analogy between the two. Ague even may pass into 
Typhoid fever. And I have already referred to the fact that Quinahaa 
of laic been strongly recommended in the treatment of continued fevers 
in general. 

Dr. Watson states that in New Zealand the biliary fiinclions suffer 
to much in the intermittent which occurs there, that it is known among 
the inhitbitanls by the naine of the " Gall-fever." ( Leetaret on the 
Fraetive tjf Medicine, vol, i, p. 793.) 

Asiatic Cholera is considered by many physicians to bo a kind of ter- 
rible intermittent which seldom lasts beyond the second or cold stage. 
The secretion of bile is completely arrested during the continuance of 
the rice-water purging. Quina has been tried in Cholera, and the be- 
neCcial results have been sulEcienlly marked to encourage us to give 
it a more extensive tnat in the event of another visitation. 

Let UB now plaeo in conjunction with these facts, the similarity which 
has been pointed out between the bitter vegetable principles, and one 
of the chief constituents <if the re-absorbed bile. Quina and others re- 
semble in many points a cortain principle in the bile ; they tend to euro 
certain diseases ; and these diseases depend on deranged hepatic func- 
tions. Docs not this suggest the possibility that they may be of service 
by actually fonnuig the above principle, or by supplying its place in the 
blood f It is possible that such bodies as Quina and Cinchonin may be 
able to fulfil the functions of Bile in the blood by remuning as they are, 
nithout even changing at all. 

Itisjustpossiblcthatthepi-esencein the blood of the bile -product, the 
Bopply of which bos been cut ofi" by the hepatic disease, might have pre- 
vented the continual action of the Agtie-poison. 

There is another faet which gives additional probability to such an 
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idea. Anotlier remedy of n diiforc^nt kind bos been used in all the tiis- 
easM bi nluL^k Quioa is Hdmiaaible. prmiog in aome ca^ea superior, uii 
inothrrliigtan;:eB iccood only ti> it in ita bent'fiml action. This Ja Mer- 
cury i lued in remittent and yellow fevers ; of llie liral iia|Hirt»iii.<ti in 
dysentery ; employed by Dr. Bailbe in Agile. Btid pronounceJ. by him 
to be in flome caaes superior evun to Quiuu. In Bmnll doses it is fre- 
quently of use in yasea of debility and aurofula. And Mercury is a Choltt- 
gogue ; i. e. an agent wliich is known to haTO tlie eflbct of promoting th» 
seoretory fiinution of the liver. Thus wo may conceive that Mercury, not 
given in excess, or to saJivation, may operate in a different way lo pro- 
duce tUo same end as Quina. Oiie explanation would suffice for botb. 

If this connection between Tonics and the Bile were actually e«ta- 
blislied, then we should be enabled to explain a matter which would 
otherwise aecm difficult to underatand ; — how it is tliat small doses ol 
Mercury may somctimus act as Tonim, tlion^jh we know that the ulti- 
mate action of this medicine, like that of other Catalytics. is to deterio- 
rate Uie blood. Even in scrofulflus and enfeebled cases, small doscB 
blue pill or of Calomel are often eignally useful ; and not prejudicial, 
is sometimes stated by those wbo confound their application with tlml 
of Mercury given in salirating doses. Under such a course, when judi- 
ciously enforced, we may see the dilated pupil contract to its normal 
size, and the pale enervated countenance become rosy and lively, and 
feel tlie weak corapresaible pulse to become bard and firm. Perhaps 
Mercury in such a cane may be indirectly tonic, by restoring to tte 
blood tlic natural tonic principle of the bile. 

It will be conceded tliat it is a merit in a theory, when it 
succeeds in esplainiug at the same time a number of different 
things in a plausible wny. It seems that this hypothesis of 
the connection of Tonica with Tamine, or some such element 
of the Bile, is capable of so doing. I am far from asserting 
that it is proved, or from supposing that it is at all likely to 
be so in the present state of our knowledge of the subject ; 
but I think that if not evidently true, it appears at least rea- 
sonable. And it may lie observed, that even should this idea 
be completely overthrown, there would still seem to be left 
ample evidence to prove that Quina and other vegetable hit- 
lers act on the blood on the restorative principle, — though in 
wliat exact way is uncertiun. 
- Tonics arc among the most useful of all mcdiciuca. Aud it 
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is certainly not tlie least of theur recommeudutions, that wc 
can seldom or never do harm by their use. They are reme- 
dies, but not poisons. Many a man has been killed by Opium, 
many a constitution ruined by Mercury, but it has never been 
known that Quinine has done the one or the other. I am 
hardly disposed to go all lengths with the physician mho wrote 
a book* to prove the following syllogism : — All diseases are 
varieties of j\gue ; Quinine cures alt varieties of Ague ; there- 
fore, Quiniue cures all diseases. But I thiid^ there is little 
doubt that it cures, or tends to cure, a great many diseases. 
These diseases may be chiefly summed under two heads ; the 
first, comprising many Tarieties of simple Debility ; the se- 
cond. Ague, and all intermittent and remittent disorders. This 
latter class of periodic aBcctioiis is tlic one over which these 
medicines exert most control. It is on this account that they 
have received frequently the title Anlipei-iodics, a term which 
I wish to apply solely to medicines (as Arsenic) which cure 
Ague on the catalytic principle, restricting at the same time 
the word Tonic to the bitter principles of vegetables. Con- 
uected with int^rmittcnts arc tlie Remittent and Typhoid 
Tevers ; over these Quina exerts also a curative influence. It 
seems likewise to possess some control over Cholera, which is 
considered by many to be a kind of Intermittent. To this hst 
mav be added some others, already mentioned in the eourso 
of the discussion, which Tonics tend to benefit, if not to cure. 
These are blood diseases, and are generally connected with 
hepatic derangement, (See above.) The cliicf are, Gout, Rheu- 
matism, Dysijcpsia, and Scrofula, {v. Quinine, in Chap. IV.) 



Ok1>. V. CniLYDEATES. 

(Iron. Protoxide, Scsquioxide, and Sesquiehloride of Iron. 
Salts of Iron : — viz. the Carbonate ; Protosutphate ; Per- 

* "T%e Unilg of Dueuae" by Dr. Dickson. 
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sulphate; Phosphate; Pcrnitrate ; Peracetate; Ammch- 
nio-citrate ; Potnssio-tartrate. Vinum Ferri. Chalybeate i 
Waters.) 

Moat of these substances are readily soluble iu water. 
Steel wiue contains a Tartrate. The insoluble oxides are 
doubtless dissolved by the aid of the acid of the stomach; 
and we find that both ai-e laowt active when given in the form 
of hydrate, which is most easily soluble iu such a menstruum. 
MctaUic Iron itself is sometimes givcu, in a finely divided 
state {pulvis ferri) . In that condition it rapidly combiucs with 
oxygen, and is more or less dissolved by the gastric juice. 
Thus Chalybeatcs are capable of Ijeing absorbed ; and they no 
doubt are absorbed. They have beeu detected iu the blood, 
and discovered in the secretions of urine and milk. 

Beuig in the blood, they act by an influence which they 
exert upon it ; for they are wanting in all the characters which 
distinguish nerve-medicines. They are never sudden in their 
action, and the effect which they produce is lasting. 

Iron is fonnd naturally in the blood ; and the substance in 
which it is found is that which constitutes the colouring ma- 
terial of the red corpuscles. This is called Iltcmatosin. It 
has been asserted by some that the red colour of Hiematosin 
does not de[)end uiion the iron which it contains. But, liow- 
evcr improbable this may be, it matters not here whctlicr it 
be proved so or not ; for it is sufficient that it is ascertained 
that Iron is essential to the chemical constitution of this red 
matter. "Without Iron, llxmatosin could not exist, any more 
than Albumen could continue to l>c Albumen, when deprived 
of nitrogen. 

According to the analysis of Mulder, 

Haematosin = C^ H^ O. N, Fe. 
It is a verj' peculiar body, and apparently an essential and 
most important constituent of the blood ; for when it is 
ficient, as evidenced by the paleness of the tissues in Autemia, 
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the whole Byatem suffers materially, and great and general 
debility ia produced. 

Tlie result of the administration of an Iron medicine is 
the restoration of this wanting colouring matter. For if the 
blood be analysed before and after its employment, it is foinid 
to have uudei^ne a remarkable change, most particularly 
in the quantity of Hnematusin which it contains. A case in 
illustration of this is given by M. Simon, of Berlin, {j1»im. 
Chem., vol. i. pp. 310, 313. Stjd. Society.) The solid consti- 
tuents of the blood, in a case of Chlorosis, had increased, 
under the use of iron, from 128o to 193-5 in 1000 parts; 
the Globulinc from 30 to M; and the Hffimatosin from 1-43 
to 459, iu the same amount. It is probable that the increase 
in the Hiematosin is the first change ; that this then improves 
the condition of the blood -corpuscles, iucreases their number, 
and through them betters the condition of the blood, and of 
the system generally. 

In a case which came under my own observation, the blood 
of au aoxmie girl was found, before the use of Iron, to con- 
tain only 50 parts of globules in 1000, instead of 120, the 
normal average. The Ammonio-citrate of Iron was pre- 
scribed, in five-grmn doses, three times a day. After it had 
been continued for a month, the blood was again analysed, 
and the amount of corpuscles found to have increased to 76 
parts. After another month, they had reached to upwards of 
100 in 1000 parts of blood. In the meantime the appearance 
of the patient had improved immensely. 

Chalybeates have thus a most immediate and obvious effect 
in restoring to the blood this wanting Ha;matosin. As the 
exact chemical condition of the Iron in Uicmatosiu has not 
been discovered, so also the precise changes which Chalybeate 
medicines have to undergo, before they eau supply tliis de- 
ficient material in a fit and proper form, are not known. All 
I the known soluble compounds of Iron, except the Ferrocyanide 
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and Ferridcyanide of Potassium, possess this Restorative power. 
In most Chalybeatcs the Iron acta the part of a base ; but in 
sonic, as the Anamoiiio-citrate and Potassio- tartrate, it exists 
iu a peculiar condition, and cannot be precipitated from their 
solutions by Ammonia. The water of Chalybeate springs ge- 
nerally contains a Carbonate of Iron, held in solution by an 
excess of Carbonic acid. The same salt is eontaiucd in the 
compound Iron mixture and pill of the Pharmacopceia, when 
these are rightly prepared. 

When the Iron baa entered the system, it is not necessa- 
rily excreted again from it, because it is not unnatural to the 
blood. To ascertain whether Iron given in smnll quantities 
is excreted by the kidneys, I have tested the urine of a pa- 
tient who had been for some time taking thirty drops of the 
IHncture of the Seaquichloride twice a day, but have been 
unable to detect in it any trace of the metal. M. Quetennc 
has also discovered that when Chalyljcates are taken in con- 
siderable doses, little or none of the Iron can be detected as 
passing out in the secrctiona. {Journal dc Pharmacie el de 
Chimie, 1854.) 

But when given in still larger doses. Iron passes off by tlie 
urine and by other secretions. Some portion may lie ex- 
creted by the mucous membrane of the intestines, and com- 
bine in the cavity of the bowel with Sulphuretted Uydn^en. 
The resulting Sulphuret communicates to the fceces a charac- 
teristic black colour. The cause of this colour was iU un- 
derstood, luitil pointed out by Berzelius. 

M'hen the salts of Iron pass through the glands, they ge- 
nerally prove to be more or less astringent. The Chloride and 
Sulphate are most so j and they will thus be mentioned again 
under the head of Astringent medicines. The tincture of 
the Seaquichloride has obtaiued the reputation of being din- 
retic. But this constitutes no exception to the rule of its being 
astringent ; for this diuretic power is owing to a ]>eculiar 
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etiier, formed with the spirit hy an excess of bydrocltloric 
add used in the preparation of the tincture. 

I bclicre Iron to be simply and solely a Restoratirc remedy 
By improving the condition of the hlood, it appears similar 
in action to Tonics ; but it is not a true Touic, for iieithcr 
in debility nor in Ague is it of aar service, unless there is at 
the same time Ana;mia. In some cases, even of Anaemia, Iron 
will not effect a cure. This mast be because the appropria- 
tive power of the system is so weakened and de^uerated, that 
it ia incapable of consigning even this needful substance to its 
proper destination. 

Anaemia is the one disease in which iron is of use. Pur- 
gative medicines form a valuable adjuuct to the treatment in 
most cases. Dr. G. Owen Bees has su^ested that they may 
be of use by remoring some of the water of the blood, so that 
the corpuscles, being then shrivelled by exosraosis of their con- 
tents, may be in a fitter condition to absorb the " ferriferous 
chyle," And yet, if so, the drinking of a single glass of water 
would probably be sufficient to swell out the corpuscles again, 
and thus pat a stop to the process. It is just possible that a 
Cathartic may be scniceable by purgiug away from the blood 
some effete matters, as Sulphuretted Hydrogen, formed by the 
continual decomposition of the tissues, which would have hiu- 
dered the operation of the Chalybeate in the blood, by decom- 
posing it. 

The use of Iron may, I think, be summed up by saying that 
it cures Ansemia. In tills way it may benefit, and sometimes 
cure, other disorders, in which Anemia is apt to be a promi- 
nent symptom. Such are Amenorrboea, Scrofiila, Cancer, 
chronic Ague, Hysteria, Chorea, and Bright's disease of the 
kidney. But it seems that it can never be used advantage- 
oiuly in these disordere, when tbey are unattended with An- 
Lor even then is it to be preferred to the other re- 
medies specially appropiiate in each case, but ouglit rather to 
be conjoined with them. Cancer, and granidar kidney dis- 
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ease, may perliaps lie alleviated, but are seldom cured. In 
Chorea, Arsenic or Quitiiuc may be used, with or without 
Iron. Aloetic purgatives may be advantageously conjoiued 
with Chalybcates in Amcnorrhoea and Hysteria. Their use 
may be accompauicfl by cold affusions, or by some autiapaa- 
modic stimulant. In Scrofula the Iodide of Iron affords ua 
a valuable double remedy.* In chronic cases of Ague, when i 
accompanied with AnFemia, as is often the case, Iroii may be , 
prescribed with advantage. 

In general Ausemia, an occasional purge, a generous diet, 
with good air and exercise, should be combined, if posuble, ] 
with the Chalybeate treatment. 

Oan. VI. Solvents, 
[Anlilithics. 
The mineral Alkalies, their Carbonates, and neutral salts 
with vegetable acids. Biborate and Phosphate of Soda. 
Benzoic and Cinnamic acida. 
Anttphosphatics. 

Mineral and vegetable acids. Sour fruits.) 
Of all the fluid seerctiona, the secretion of Urine is perhaps 
the only important one which cannot cease to be fluid without 
immediate damage to the system. The de^KJsit of solid mat- 
ter from this secretion is dangerous, because tending to the 
formation of a solid calcidus in the kidney or the bladder, in 
neither case easily extracted, and acting like a foreign body 

• When lodiJe of Iron a taken, the Iodine paaseB out in the urine, 
but either none of the iron leavsa the ayatcra at all, or only the mereet 
traee can be disiMvered in the arine. Querenno faund that aiHer admi- 
niateriiig flfteen grains of Iodide of Iron, the iodine appeared i] 
nrine in ten or fifteen minutes ; in forty-eight houre three-fourthu had 
been exereted in this way ; but during the aame pi'riod only a trace of 
Iron was discovered in that secretion. 

This well iilustrates one importAnt difference between the catalytio 
(LodineJ and the restorative (iron). The former mu«t be excreted ; the 
latter may be aasimilaUid. 
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in these sensitive organs. This Urine, naturally clear and 
limpid, contains in it several substances which are by their 
nature insoluble, but are held in solution by certain other 
materials. But in some morbid states these latter materials 
may be wantiug, or else the insoluble bodies may be secreted 
in such quantity that the solvent material is unable to hold 
them in solution. In sueh instances, tliese parts of the urine 
may either he separated by the kidneys from the blood iu a 
solid state, or may be deposited from the lu^ne after excre- 
tion or on cooling. They then fall down iu a crystalline or 
finely divided state, and constitute Urinary Deposits. 

Solvents are medicines wliieh are employed to hold these 
insoluble substances in solutioiij where there is not enough 
of the natural solvent material in the system. Tliey are me- 
dicines which tend, after being absorbed, to pass out of the 
blood into the uriiic. Although we are ill informed as to the 
nature of the ordinary urinary solvents, yet it is evident" that 
they must be present, l)ecause substances which are by their 
nature insoluble occur in healthy uriuc. And it is also evi- 
dent that these medicines are able to supply their place ; for, 
after one is given in a case of urinary de^wsit, this latter 
disappears, at the same time that the solvent remedy may be 
detected chemically in the urine. 

In this, the last order of Restorative Hicmatics, a number 
of apparently dissimilar medicines are grouped together, all 
of which agree in this point of their action. 

Tlie deposits in which solvents are appropriate are termed 
respectively Lithic and Phosphatic. Among the first are com- 
preliended Uric acid (also called Lithic), Urate of Ammonia, 
and the more rarely occurriug Urate of Soda. In the second 
set are comprised the Triple Phosphate of Ammonia and 
Magnesia, and the Phosphate of Lime. These deposits are 
each known by their peculiar form under the microscope.* 

* A deposit of OxoUtc of Lime occurs sometimes. It u seen in 
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Tlicy may easily be separated from the urine, when in any 
amount, and tested chemically. The Lithic deposits (i. e. 
Uric acid and Urate of Ammonia) are entirely dispelled by a 
red heat, and are soluble in Alkalies. The Phosphatic deposits 
leave aa earthy residue when heated, and are soluble in acids. 
When thus held in solution, the former are precipitated by 
an acid, the latter by an alkali, because by such a reagent the 
solvent is neutralized in each case. 

Now the circumstances which may cause these deposits are 
mainly of four kinds. (1.) A wrong in the diet. (2.) An 
error in the normal reaction of the blood, causing these mat- 
ters to be deposited, w'Uhoul being themselves in excess. (3.) 
The suppressiou of another secretion. (4.) A faidt of some 
process of assimilation or secretion, causing an absolute excess 
of these eonstitucnta of the urine. 

Urinary sediments may be caused by slight variations in 
diet. Excessive indulgence in animal food or in wine may 
cause an ovcr-aecrction of Lithic acid. Sour drinks may cause 
a similar deposit, by rendering the urine acid ; and sweet 
fruits containing vegetable salts of the alkalies, may produce 
a phosphatic sediment, by rendering it alkaline. Such cases 
may be remedied by an attention to diet. 

Again, deposits may be caused by an escess of acid or 
of alkali in the blood, which excess is excreted by the kid- 
neys, and causes a lithic or phosphatic gravel, without an ex- 
cess of Lithates or of Phosphates in the urine. Whatever 
be the condition of Uric acid in Urine, it is certain that it 
is held in solution by some matter of an alkaline nature.* 

minute oetaliedrB ; but is rarely la guffiuient qiiantity to be digtin- 
guishi.<d by cliPQiii'al testa, ll does not uoni'e wittiin the influeure of 
Solvent medicine*. 

■ SomD suppose that this &eid oci^urs ia braltliy nrtne in a. tree stato. 
It ia more commonly Uiougbt to east as Urate of Amiuooia. Lpli- 
mann Htntcs thnt it is found a* ITrutc of Soda. Ollitrs imngine that it 
is held in solution by means of Phospbuli- of SuUil. 
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When this alkalioe matter is neutralized by an acid, the 
Uric acid precipitates. Tliia may perhaps be caused in lUieu- 
matic fever by an excess of Lactic acid. The Pliosphates are 
held in solution by Phosphoric acid, or by that matter which 
gives to healthy urine its slight acid reaction,* An excess of 
alkali in the blood, which may probably occur in Typhoid and 
low fe\'er8, will cause their precipitation. Or the alkali may 
be formed in the bladder by the decomposition of the urine. 
This may occur in inflammation of the bladder, or in reten- 
tion of urine caused by paraplegic paralysis. 

In some cases of an escessively acid secretion in the sto- 
mach, as may occur during the presence of Sarcijta venlriculi, 
there does not seem to be enough acid left in the system to 
nmintaiu the acidity of the urine. This then is apt to become 
alkalincj and may deposit Phosphates. 

In such cases there is no absolute excess of the tlepositeil 
matter; but it is in relative excess, for the substance which 
should properly dissolve it is overcome or neutralized by a 
reagent of an opposite nature. Acids and alkalies have al- 
ready been mentioned as efficacious in these instancea; the 
former iu i)hosphatic, the latter in lithic deposits. They di- 
rectly neutralize the disturbing cause ; the alkali, or the acid. 
They are not in such cases tnily solvents ; they do uot them- 
selves hold in solution the insoluble material, but they set free 
something else that shall be capable of doing so. {f . Acids ; 
Alkalies.) 

• This (iciil is BBcribed by some to Urate of Ammcmin, wUicli ia to a 
Bnukll oxteot solublo in water. Otliers eonaider that it is due both to 
thia and to Phosphoric aiiid, wHicb ia th^ opiuion of Dr. Front and Dr. 
G. Bird. Others attribute It to Lactio acid, whieb ia atatol by Bcrxe- 
liua, Jjclimann, and Simon, to exist iu braltliy urine. Some eonsidet 
tlic acid to cousist in a Superphoaphatp of Soda. Ltcbig mipposea that 
it is dne to Uric acid, held in Bolulion by the common Phosphate of 
Soda. He olao considers Uippuric ai'id to be an invariable ingredient 
in healthy human urine. 
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A suppression of the secretion of the ekiii causes a lithic 
deposit iu some cases, as in a comraon " cold." For the per- 
spiration contaius a free acid, probably lactic or butyric ; and 
when it is supprcssetl, the secretion of this acid is thrown 
upon the kiducye, and the urine is rendered more acid than 
naturally. The obvious indication in the treatment is to 
restore the fuuctiou of the skin, as by warm baths, diaphore- 
tics, etc, 

It is in the case of urinary deposits produced in the fourth 
way that true Solvents are appropriate. 

From some morbid condition of the system, it happens that 
these insoluble constituents of the urine are secreted in abso- 
lute excess, — in a larger quantity than iu health. Now the 
system labours to excrete them in solution, even when in ex- 
cess; and often succeeds in doing so. But frequently this 
cannot be done, it being impossible for a suSieieut quantity 
of the solvent material to be formed out of the blood. There 
is then a deposit in the urine. 

We hai'c seen that when such matters are deposited because 
in relative excess, the only tit mode of treatment consists in 
the administration of an acid or an alkali, which shall neu- 
tralize the morbid reaction of the blood. Such a case is rare 
hut these cases of absolute excess are much more common. 
There arc two ways in which we may treat them; we may 
adopt either curative or palliative remedies. We may aim at 
the cause of the disease, which is generally in the blood. An 
absolute excess of Lithatea may be caused by dyspepsia, or 
by a gouty disorder. This is most surely controlled by a 
Catalytic medicine, (v. Antiarthrilk-H.) An absolute excess of 
Phosphates may be caused by an organic derangement of the 
nervous centres, when it is very difficult to cure ; or it may 
simply be due to great nervous excitement, hard study, or 
melancholia. Such cases should be distinguished from a mere 
alkaline condition of the urine, without absolute cKcess of 
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Phosphates, and may often be cured by attention to the dis- 
turbed nervous functions. 

Such a curative course of treatment aimB at tlie primary 
cause of the deposit; but when we are unsuccessful in our 
attempt to control this, or when the excess of solid matter 
is so great as to be positively dangerous, we are then driven 
to have recourse to palliative remedies. These are Solvents; 
medicines which pass into the blood, combine there with the 
peccant matters, pass out with them into the urinary secre- 
tion, and hold them there securely in solution. Such an agent 
may often be advantageously combined with the Catalytic 
remedy, which tends to cure the systemic disorder. It is a 
blood -medicine. Its action is so far [urmancut, that it effects 
its object definitely, dissohing aud carrying away a certain 
portion of insoluble matter, But as it also passes out itself, 
it requires to be frequently repeated, because the deposit con- 
tinues to be formed, and demands eacli time a fresh portion of 
solvent. It obviously acts on the Restorative principle. The 
deposit should be escreted in a dissolved state, but is not. 
The remedy therefore supplies a want. 

Water is the simplest and most eiEcacious of all solvents, 
and should in all cases of gravel be very freely administered, 
fiouchordat has remarked that great water-drinkers arc uever 
afflicted with stone. All the urinary deposits arc, to some 
extent, soluble in water, although comparatively insoluble. 
Whenever the urine is of biglier specific gravity than it shoidd 
be in health, more water should be drunk. The average spe- 
cific gravity of healthy urine is about 1018.* 

Acids and Alkalies are most important as solvents. They 
do not now act indirectly, as in the case before mentioned, but 
directly dissolve the insoluble matter. Acids dissolve a phos- 
phatic, and Alkalies or their carljonutca a lithic deposit, in 

• According to Simon it is 1'0126 ; Becquerel mnlees it lill? ; Dr. 
Prout and Dr. Gelding Bird, 1020 ; Bcreelius rates it sliU higher. 
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the IxHly, as well as out of it. Although the natural solvMit 
may be neither an acid nor an alkali, liut Bonietbing else dif- 
ferent in nature from these, yet auythuig that will rightly 
dissolve the deposit will be fit to snpply its place. Any 
of the free Acids may serve to dissolve a preripitated phos- 
phate. Hydrochloric is perhaps the heat of the mineral acids, 
although Phosphoric haa been recommended on theoretical 
grounds. Sulphtirie is the least efficacious, because it does 
not always pass out in the urine, (c Chap. fV.) Sour fruits, 
ns Currants or green Gooseberries, may be useful in phospha- 
tic cases ; but ripe fruits Lave an opposite tendency. Aci- 
dulous drinks may be recommended, as Cider, Perry, and 
Rhenish wines. Of the free alkalica used to dissolve a lithic 
sediment. Potash is preferable to Soda, because it forma a 
more soluble compound with Uric acid. The Bicarbonates of 
the fixed alkalies arc best, because least initant. Bicarbonate 
of Soda is contained in Vichy water. The soluble Bicarbonate 
of Magnesia may be given i\itli advantage. The Carbonate of 
Lithia has l>een recommended by Mr. A. Urc; but it is com- 
paratively insoluble. The neutral vegetable salts of the alka- 
lies, and sweet fruits which contain them, are equivalent to 
the Carbonates, liecause converted into them in the system, 
as has already been shown. They may be pleasantly admi- 
nistered in the form of effervescing draughts, in the formation 
of which the Carbonic acid of an alkaline carbonate is dis- 
placed hy Citric or Tartaric acid. 

Tlic danger which attends the continual use of acids or of 
alkalies, particularly of the latter, is that their long employ- 
ment may engender a condirion of an opposite nature to that 
which tliey were intended to alleriate. An acid may at length 
cause a lithic deposit in the urine ; or, stUl more frequently, 
an alkali may produce a pbosphatic sediment. Their admi- 
nistration should therefore be conducted with caution.* 
• Dr. Bent* Joups ponsidcrg that Alkalieg nay in some osa^s effect a 
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There are some other remedies which may be ailvantagc- 
ously employed as solvents for Uric acid and Urates, whose 
use is not attended with this danger, and whose efficacy is a 
proof that the occurrence of a deposit in the urine is not a 
mere question of the preponderance of acid or of alkali in 
that secretion, Tlic most important of these is the common 
Phosphate of Soda, first recommended by Liehig, who disco- 
vered that Uric acid was soluble in a solution of that salt. 

If forty grains of dry Phosphate of Soda, seven grains of 
Uric acid, and fifteen of Rippuric acid, be dissolved in a pint 
of hot water, and to this solution two per cent, of Urea be 
added, a kind of artificial urine will he formed. 

Biborate of Soda, or Borax, has also the power of dissolv- 
ing Uric acid, and has been recommended in the treatment of 
lithic deposits by Boucbardat and Binswanger. 

Mr. A. Ure has strongly recommended Benzoic acid in 
these cases. It passes out in the urine as Hippurie acid. (v. 
Prop, VI.) The amount of the deposit appears to decrease 
under the use of this remedy ; but w liether the formation of 
the Uric acid in the blood is prevented, as supposed by Mr. 
Urc, or whether it is not simply held in solution by means of 
the Hippurie acid, is not clear. Dr. Golding Bird recom- 
mends aiso Ciunamie add, which is contained in Cinnamon 
water, and iu the balsams of Peru and Tolu. It resembles 
Benzoic, and undergoes the same change into Hippnric acid. 
The salts of these acids possess a simitar power. 

radicnl cure of the lithic Bcid diothesia j that, by porabininR with Lactic 
arid in the blood, tliey tend to promote its oiidation into Ciirboilic acid 
Bud water, aod thus free the flyatom from excess of acid matter. He 
recoromeiids the following rules : ho long as any red crystal* of Vne ae'id 
■TO depOBit«d from fresh urine kept for twenty-four hours in a j^lnes 
vessel, tbo dose of alkali is to be rantinued or iiicrcniM.'d ) tho sooner 
■uch crystalg form, the larger ia the dose reipiired, the largest of all being 
nccessaiy when the red Btind is formed in the bladder ; but wheu no 
crystals at all form during the above period, (he alkali must be stoiiped. 
•ILeclure in Med. Timei and Qateae. Mar. 25, 1854.) 
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Diuretics in general are iiacfiJ in all cases of urinary lie- ^ 
posit, for tliey increase the quantity of the fliiici part of the I 
urine. It is observed by Dr. Prout that healthy urine is the j 
heat solvent that we are able to supply. 

When Solvent remedies are emplc^cd for the purposes above ' 
meutiotied, they not unfrequently fail altogether ; and, as has 
been already observed, they require, even when successful, to 
be perpetually administered, or else the deposit will recur. 
Kor the Solvent passes out along with each successive quan- 
tity of the Lithic or Phosphatic matter that is formed and 
es ere ted. 

A radical cure of such deposits can only be effected by a I 
medicine that shall counteract the morbid process by which 
they are continually produced. Tliia can seldom lie done by a | 
. Restorative, but requires a Catalytic medicine. Such remedies j 
we must presently consider, (r. AiUiarthrilics.) 

Thus are concluded the sis onlers of Restorative medicines; 
all of which are seen to agree together in some common cha- ' 
pacters. 

When a disease depends on a want of some material in the 
system, then it admits of being cured by a Restorative, which, 
in the theory of its action, is the simplest of all kno^v^ medi- 
cines. And when a morbid process results in a diminution j 
of the amount in the blood of some necessary constituent, 
then also may a Restorative be of use in alleviating the con- 
sequences of such a disorder ; or may even effect a cure, whca ] 
the morbid process has ceased, and left only its results be- 
liind it. 

But when the maieries morbi is still working in the blood, 
a radical cure can only be effected by a Catalytic medicine^ 
which shall be capable of meeting it there, and of counteract- I 
ing its noxious influenee. 

Some Restoratives arc also included among Catalytics, from. J 
a regard to a different phase of their action. The most im-. 
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portant of these are Alkulies, which are of use in general 
inilainiiiBtion] and also in Scro^ous and Scorbiitie diseases, 
acting in a way that is at present but obscurely explained. 

\Vlicu the modus operandi of a medicine is obscure, but 
wheu it is apparent that it lias the power of counteracting a 
disease, I have preferred to place it among Catalytica, rather 
than to include it with Restorative medicines. But there arc 
not many cases in which we arc thus left in doubt. 

The diseases curable by Catalytics are all evidently pro- 
duced by au active morbid agency. Those which are treated 
by Restoratives are just as evidently remediable by the arti- 
ficial supply or substitution of some one or more of the ele- 
ments of the blood. 



CATAL\'nCS. 

These eonatitute the second division of Hiematic medicines. 
The above name ia applied to thera on the assumption that 
their operation in the blood results in the destruction or coun- 
tcractiou of certain morbid agencies. (xaTaXvo).) 

The differences in action between this and the preceding 
division of blood-medicines have been stated at length in the 
remarks on Haematics in general. On recurring to Prop. VII., 
it will be seen that it is there stated — 

"That others (medicines of the first class), called Cata- 
lytics, act so as to counteract a morbid material or process, 
and must pass out of the body." 

The action of the remedies in this division, which arc the 
surest and most potent of all those that are employed in the 
treatment of disease, is involved in a greater degree of doubt 
and obscurity than that of any other class. Though there 
may be in some eases a certain dim explanation which we 
may catch hold of, and strive to fix or to render definite, yet 
in many instances t]iere is "not even so much as this. How 
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can we, for e^nimple, by any of the common terms which are 
made use of to designate the actious of Mercury, of Arsenic, 
and of Iodine, csprf?8s the pectdiarity of their influence over 
Syjihilis, Lepra, and Scrofula, respectively? Does it not 
aeem better to confess our ignorance, and to say that al! we 
know for certain is that these remedies have the power of an- 
tagonizing certain diseases V 

Having done this, we may afterwards try, if we can, to 
invent for this action a theoretical explanation. Our ail- 
ments and theories will not aftcet the fact, nor will they lead 
lis into danger, if we have first laid down the truth, however 
incomprehensible, aa the only secure foundation, in such a 
manner that it shall be incapable of being disturbed by the 
flimsy superstructure. Some philosophers have erred in this; 
that they have first, with ranch pains and labour, erected an 
airy fabric on a basis of iocontcstablc tnith, — ^but subse- 
quently, relying too much on that which they have themselves 
raised, they have commenced to pull up the blocks on which 
it was founded, and have thus brought the whole speculation 
tumbUug to the ground in ruins. 

Considering then that the action of Catalytic medicines in 
each disorder is of a special and peculiar kind, which I think 
will not be denied, 1 have grouped them in orders which are 
named according to the several morbid states in which they 
are employed. 

CATALVTICA. 

Ord. 1. Autiphlogiatiea. 
Onl. 2. Autisyphilitica. 
Ord. 3. Antiscrofulosa. 
Ord. 4, Antiarthritica. 
Ord. 5. Antiscorbutica. 
Ord. 6. Antiperiodica. 
Ord, 7. Antieonvulsiva. 
Ord. 8, Antisquamosa. 
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The medicines of tlie first order are employed in inflamma- 
tory diBorders generally, and possess an influence over the 
process of stheiiie inflammation, however first produced. The 
second order contains those that are used in the several forms 
of Syphilis. The third, those that are employed in Scrofula, 
The fourth, those that are fouud to be useful in the cure of 
pmnful affections of the joints, us Oout and Hlicumatisni ; and 
also of Oxaluria, Lithiasis, Diabetes, aud other disorders of 
secondary assimilation. Tlie fifth order contains those that 
are useful in Scurvy. The sixth, those that are employed in 
Ague, Remittents, and other periodic disorders, on the Cata- 
lytic prindple. The seventh, those used in convulsive dis- 
orders. Lastly, the eighth, those that are capable of eurijig 
Lepra, Psoriasis vulgaris, anil some other skin diseases. 

The action of these medicines being much more obscure 
than that of Restoratives, I shall therefore have less to say 
about them individually, and shall not go so much into par- 
ticulars. That pai-t of Prop. VII. which refers to Catalytics, 
may be divided into the following miuor propositions : — 
m.p. 1. — That they act in the blood, and that their effect is 

permanent, 
m. p. 2. — That each of itself tends to work out a peculiar 

operation in the blood. ■ 
m. p. 3. — ^That the diseases in which they are used depend on 

eertaui morbid materials or actions in the blood. 
711. J), i. — That the result of the action of a Catalytic medi- 
cine is in some way to neutralize or counteract 
some one or more of these morbid processes, 
wi. p. 5. — That tliese medicines arc all unnatural to the blood, 
and must at length pass out of the system. 
It might seem at first as if the flrst, fourth, and fifth of these 
minor propositions would alone suffice to include the original 
affirmation. But a medicine may act in the blood, and may 
counteract a disorder ; and yet it may counteract the disorder 
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in some otber way than by acting in the blood. It is neces- 
Kary further to prove tlic disease to be a blood disease. And 
tlic cWdcnce of counteraction will be rendei-ed stronger if we 
can prove that the mcdiciue employed is itself capable of set- 
ting up in the blood some peculiar process, — of causing in it 
a change of some special kind. For, were it not to do so, wo 
could hardly understand how it could meet the re^juiremcnts 
of one case more than of another, or how it coultl at all arrest 
an active process in that fluid over which it exerted itself no 
particular inilucucc. And this thing, which is laid down in 
the second minor propositiou, can, I think, be proved in the 
great raajority of instances. 

Tiie following is the an-angement of the subject which I 
liavc thought it best to adopt. Wo will, in the first place, 
consider some of the atatements ventured by authors resjiect- 
ing this kind of medieincs ; as a eomparison of these should 
aid us in the discovery of the truth. In the second place, it 
will be convenieut to enumerate the medicines contained in 
the orders named above, and to proceed to prove the' minor 
propositions of Catalytics taken altogether. A considerable 
amount of difficulty attaches to this consideration ; and, as the 
argument which applies to one order will apjily to all, mueh 
unnecessary repetition will be avoided by this plan. In the 
third place, I must conclude by making some remarks on each 
of the orders in succession. To proceed now to the first of 
these topics. 

In referring to the opinions that have been advanced on the 
action of this group of medicines, our task is rendered com- 
paratively easy by the fact that a great number of writers on 
Materia Medica have failed to recoguiiie them colloctivcly. It 
may seem strange to one who has reflected on the subject, 
but it is nevertheless true, that the majority of authors have 
taken no notice whatever of medieincs acting in the blood, 
with the cxeeptiou of Acids and Alkalies, which are grouped 



IG! 



by some as Chemical remedies. AU other medicines tiave 
bceii generally arranged under the two great aud ill-dcfiiicd 
beads of Ncn'c-mDclieiiies and EUminativea. I cannot find it 
possible, by either of these tcrma, to give any idea of the real 
action of the many important agents wliich I Lave included 
in this division. 

It would seem that it has been generally supposed that me- 
dicines, — bodies of active properties, and more or less peculiar 
construction, — are able to enter and to pass through a fluid 
which is still more complicated and changeable in nature than 
themselves, yet that while so doing they produce no impres- 
sion upon it, but proceed passively to the solid tissuesj or 
quietly pass out of the body, without ever leaving behind 
them any trace of their action. 

Certain writers have made some amends by including in 
their arrangements a class termed Alteratives. But even 
then they have not unfrcqucntly laid it do(Tn as a rule that 
they produce, in the first place, an impression on the nervous 
system, and that this has aubscqueutly the effect of altering 
the manifestations of vital force. How varied and peculiar 
in nature must these nervous impressions be, to account for 
actions which arc often so widely different ! 

The medicines thus grouped as Alteratives correspond very 
nearly with my division of Catalyties. The permanency of 
their effects, and the fact that the disonlcrs which they cure 
are blood- disorders, will sufficiently stamp the character of the 
operation of these remedies. 

In many works, as in thoHo of Dr. Duncan, of Dr, A, T. Thomson, 
and more lately, of Drs. Ballard and Gorrod, the exiaUmcc of a claas of 
AllerntiveB or blood-mudii'ineB is not oven recognized or alluded to. 

But in the learned clasHificotion of Dr. Pereira blood-medicinps hold 
an important place. All oxeept Chalybeates aie grouped together in a 
eub-elaas, called tipaniDmicii bocauso thej tend to imporerieh the blood. 
In addition to those whieb I have named CataJyticB, there are here the 
aelds and altnlies. IL in Irue tliat aTl tbese mediyiucB, after long ueo, 
inijioveriah ibe blood, wbii'h, indeeil, aulBees Ui prove my Urst point — 
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viz. UiAt tliey out in the blood, and that their effect is p<'nnaneiit. But 
Dr. Fereira has founded hia i-lusBifiuation oa the plij-svologicol tietioi 
medicine*, and not on their tUeropeutical iiaes, which form the biwi 
tnine. Tlius ho tnkcB no notioe of the queetiooB of what their ultimate 
deatinHtion maj be, or what their primary madut nperanili; whether 
they have to remain in the blood, or to pass out of it; and whether 
thoj can art bj supplying a material to it, or by neutralizing a material 
in it. The aubaeiiucnt statemurtB which Dr. Pereira has olioaen aa the 
basis of hia aubdivisionB, founded often on therapeutical aetion, seem 
in oertaiu caaes to be aomewhat problematical. Thus he calls AoJds 
"adipsa," or thirat-quenching, which eery imperfectly erpreasea their 
action. Allialiea are grouped uHth Salt«. Iodine, and Sulphur, under the | 
general title of " resolventia sen hquefacientia," i. e. reBolvents, or liqne- 
facients, whieli involves an assumption that some might be inclined to 
dispute. The title of Spana>micB, appUed lo the whole, though uuobjeo- 
liouable in a cloBsifieation which is founded upon their ultimate action 
in lu'altb. would be quite inappropriate in an airangement like mine, 
which has to do with their influence in the cure of diseases. For our 
object in making use of auch agents is not to impoTerish the blood, but 
to obtain such a manifestation of their power as shall sullice t« neutra- 
lize the noxious agent, and no more. 

Dr. A. Billing {PrincipUi nf Medicine, 5th eilil. pp. 70-75) considers 
that Mercury, Arsenic, Colchlcum. and all the medicines which ht-ve 
been called SpeciGca, arc not in fact so, but that they are capable of 
subduing different kinds of inflammation by causing contraction of tha 
dilated capillary vesselB. This explanation has certainly the charm of 
simplicity, but not, in my opinion, the merit of truth. Dr. Billing sup- 
ports his argument by instancing the number of remedies that hare 
been used in Syphilis, and considers that they must all operate in a 
similar way, both in this and in other disorders. Yet are all these me- 
dicines of use or advantage in Ague, in Lepra, in Cliorea. and in Scro- 
fida ? But why is it not ao, if all act in the same way ? Their several 
actions should exhibit no difiervnce in kind, but only in degree. It is 
the opiuion of the same able authority tliat Mercury and Iodine diminish 
morbid growths by stari'iug Ihem ; that ihey cut ofl' the supply of blood 
by contracting the eapitlaries in the some way as in other cuies. But 
why then oan we not thus remove a fatty tumour, a Inie exostosis, or a 
malignant growth? We are seldom able by such means to reduce the 
sixe of a tumour, imloss it depends on a blood-disorder, as Syphilis or 
Scrofula. The wide distinctions and the shades of differvnc^ which osiat 
between the operations of these several medicines are sgrelj loo many 
and too serious to allow us to aeeounl for them all bj one pxiilanation. 

But we may put aside general nrgumcuis. and i4i|ieal to Ikcta. In the 
•irsl place, it is very far from beiiifj! proved that in all these disonlrn 
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the capillary reeseia ore dilated. But let iu even admit that it id so 
proved, and ve are not then nearer to the eEtabUshment uf the above 
hypotlieais. For is the aetion of atij medicinal agent on the capillaries 
eonetant in character? 

Mr. WtiartoD Jones, in his Astley Cooper Prize Essaj. alatiw Ilut be 
bsa found the eSects of medicinal solutions oa the capillaries in the web 
or a frog's foot to be rery Tarions. For even a solution of Sulphate of 
Copiwr has been known to c-ause dilatation, and one of Atropia to pro- 
duce constriction : though the former is an satringent, and the latter a 
paralyser. So that the resseU arc not nearly bo much under tUe influ- 
ence of SDch agencies as Dr. Billing would seem to ima^c. In these 
experiments the aolutiona were concentrated, and appUed directly. But 
in the cases in point we niigbt have two or three grains of Iodide of 
Potassium, one-loutb of a grain of Arsenite of Potaah, or one -twentieth 
of B grain of Bichloride of Mercury, diluted down by about twenty 
ponnds of blood, and extended through many miles of capillary tubes 1 
And if simple contraction of the capillaries were required, surely Astrin- 
gents, which are known lo effect this, should be the uiosl useful of all 
these medicines. But we do not find it to be bo. Further, this idea 
most include a virtual denial of the causation of blood disorders by 
special morbid agencies. 

Such are the gromids upon which is founded a denial of the 
esiatencc of specific medieincB— i. e. of remediea which are of 
particular or special use in cue or more disorders.* Is it rea- 
Bouablc to deny that Mercury is of particular use in Syphilis ? 
that Iodide of Potassium exerts a special influence over se- 
- condary forms of the same malady? that Iodine and Potash 
are each peculiarly adapted to scrofulons cases? or that Col- 
cliicum will often stop a fit of the Gout when other medicines 
have failed to relieve it? If we cannot deny it, we must 
admit such actions to be in some degree specific. To adopt 
this term is to a certain extent to con&ss our ignorance, and 



• " The study of speeiflc medicines is too muoh disregarded now. No 
doubt the hunting after specilies is a mark of ignorance and wt^akness 
in medicine, yet the neglect of them is proof also of immaturity ; for, 
in fact, all medicines will be found specific in the perfection of the 
science."— S. T. Coleridge. In a certain sense I agree to this. All blood 
medicines, when rightly applied, are of special use with regard to par- 
ticular diieaiei; and all remedies of the olber throe classes arc of ipeeial 
ose with regard to particular lymptomi. (v. p. lOO.) 
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for thU reason many have objected to it ; but this we ciumot 
avoid. The word is, however, decidedly objectionable, when 
it is misapplied to express the idea of some particular medicine 
being the only one that can be used in a certain disorder. 
For this is an exaggeration of the truth that may lead to very 
wrious error. 

Before now proceeding to the proof of the minor proposi- 
tions of Catalytice taken collectively, I must enumerate the 
chief remedies which I intend to include in the eight separate 
orders into which this division of blood -medicines has heea 
divided. 

Oril. 1. AntiphloguiUca. 

Antimonials ; Mercurials ; Alkalies ; Salines. 
Ord. 2. Antist/p/iililic». 

Mercurials ; Preparations of Gold ; Iodide of 
Potassium; Sarsaparilla(?). 
Ord. 3. AnlUcrofulica. 

Iodine ; Bromine ; Chlorine ; Iodides and Bro- 
mides; Potash. 
f>/*rf. 4, Antmrlftriiics. 

Colchicum ; Nitro-lijdrocldoric Acid ; Lemon- 
juice. 
Ord. 5. Antiscorbutics. 

Citric Acid ; Lemon-juice ; other Vegetable 
acids ; Fresh Vegetables ; Salts of Potash (?) . 
Ord. 6. Antiperiodiai. 

Arseuioua Acid ; Arscnitc of Potash ; Alum ; 
Chloride of Sodium. 
Ord. 7. Anticommlsives. 

Preparations of Arsenic, Silver, Zinc, Lead, aiid 
Copper. 
Ord. 8. Atilitiptamics. 

Preparations of Arsenic ; Sulphur ; Pitch. 



Under each head 1 have given the i: 
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medicines which I conceive to act on the Catalytic principle. 
Other raeilicinea may cure aome of these disorders, or at least 
alleviate thera ; either by acting as Rtstoratives, as iu the case 
of arthritic and of pcrioflic disorders ; or by influencing the 
nervous system, which plan may be effectual in some convul- 
sive affections. 

The prefis Anli- involves a principle. These medicines pro- 
duce, certain actions which ore contrary to diseased actions, 
inasmuch as they neutralize them, and cannot subsist ivith 
them. It is granted that in some cases the actions may ap- 
pear similar in some respects. But this merely shows that 
they move, as it were, in the same sphere, for else one of them 
could not meet the other. However the ojxiration of a me- 
dicine may sometimes seem to resemble that of a disease, it 
is always in effect contrary to it. The similarity is of a kind 
which docs not concern us. An acid and an alkali arc so far 
similar, that they may both produce heat when mixed with 
water, and both prove corrosive and destructive to organized 
tissues ; but they are practically contrary, and when brought 
together they neutralize oacli other. Let us now proceed to 
the minor propositions. 

Catalytic medicines act in the' Alood, and their effect is per- 
manent. This is simply to affirm that they belong to the class 
of Haematics, to which Restoratives also belong. Of all that 
I have named, there are not any, except Colchicum and An- 
timony, that possess in any degree the action of nerve-medi- 
cines — i. e. that exert a sudden and transient influence over 
the nervous system. I belie\c the sedative powers of these 
medicines to be quite distinct from their Catalytic influence. 
In the proof of the second minor proposition, I sliall attempt 
to show that each of these remedies has a peculiar action of 
its own on the blood, even iu health ; which cannot be said 
of Restorative medicines. Of all these Catalyties two tilings 
are known. When they cure a disease, they do so definitely. 
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so that it does not in general tend to return ; and when they 
only alleviate it, the improvement effected is more or less 
permanent. In the second place, they ai-e found to produce, 
after lieing long administered, a change for the worse in the 
blood, a diminution in the amount of Fibriiic and of the red 
corpuscles. Thus they are blood- impovcrishers, when given 
in excess. These considerations alone, when eombioed witli 
the proof of absorption — t. e. that they all pass into the secre- 
tions, and may he detected there — are conclusive as to the fact 
of their being Hiematic medicines. AVe pass on now to the 
second minor proposition, which consists in the statement of 
a property that is pecidiar to Catalytic Uiematics. 

Each Catalytic tends of itself to wjrk out a peculiar opera- 
tion in the blood. 

This peculiar process, established by their presence in the 
blood, forms part of the known history of each Catalytic medi- 
cine. It will suffice to demonstrate this if I condense into as 
few words as possible the facts that arc known on this subject, 
with respect to each of the orders of this division of remedies. 

Of Antiphlogistic mediciaes, some possess a power which 
stamps them at once as likely to be useful iu the treatment 
of inflammatoiy disorders. 

Alkalies are known to have the chemical property of hold- 
ing Fibrine in solution. By exerting this power iu the blood, 
it seems that they may prevent its abnormal deposition or 
coagulation in inflammatory cases, and at length diminish it 
in quantity. On this principle they were proposed and used 
successfully by Mascagni in acute inflammations. Their 
efficacy in retarding the formation of crude dejMsits in scro- 
fulous and tubercular diseases may possibly be assigned to the 
same operation. Potash has been extolletl hy Dr. Theophilus 
Thompson as a powerful preservative for those who arc pre- 
disposed to phthisical disease. Alkalies in smidl doses, and 
in cases requiring them, may be Restoratives. 
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Salines have been showu hy Mr. Gulliver to have the effect 
of keeping the biood-corpuscles apart from one another. This 
may partly explain their action ; for in inflammatory blood 
the corpuscles display a peculiar and abnormal tendency to ag- 
gregate together in rows. Salines also arc solvents of Fibrine, 
and have been found by Schultz to diminish the amount of 
this principle in the blood, 

The immediate action of Mercury in checking inflamma- 
tion is often very apparent in the case of Iritis. This medi- 
cine in some way diminishes the plasticity of the Fibrine of 
the blood ; and probably promotes absorption by preventing 
in this way a fiirther deposit of lymph. If the blood be 
analysed after the continued use of Mercury, it is found to 
contain less Fibrine, and fewer red corpuscles, than in health. 
It has also a peculiar action of its own in the blood, for it 
sometimes produces various eruptions, particularly Eczema, as 
well as a state called Mercurial fever. 

Antimony has various and marked medicinal properties : 
in large doses Neurotic ; in all cases Eliminative. But we 
are now concerned merely with an agency in the blood. It 
has certainly some action of this kind. When rubbed on the . 
skin it produces a pustular eruption; and M. Lepellctier gives 
a ease in which it did this when administered only internally. 
Magendie found that when given to dogs it produced en- 
gorgement, and often inflammation of the lungs. Antimony 
seems to exert a blood -influence over inflammation somewhat 
similar to that of Mercury ;* but it further adds to this a 
powerful sedative effect. Antimony generally arrests inflam- 

• " The older writers state tliat Mercury prodnccB a, watery and dis- 
iwlved condition of the blood ; and the some kind of (ipinion, expressed 
in a different form of lungnage, 'm held by modem writers. I am onae- 
quuinted with auj chemical observations as to the Btnt« of the blood 
after the protreeted use of Antimoniala ; but, from analogy, it is in- 
ferred to bo iimilar to that cansod by mercurinls." — Dr. Pereira: Elrm. 
I i^Mat. Med. and Therapeatici, 9rd ed. vol, i. p. Wl. 
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matioii by reducing tlie pulse ; but Mercury reduces the pidsc 
by arresting infiammatioii. 

Tlius do Antiplilogiatica exert that operation in the blood 
which is essential to Catalytic medicines. The diviaioua of 
llieniatics differ in this: Restoratives act by being in the blood j 
Catalytics by working in the blood. All we have to prove of 
the latter just now is to establish thia part of their aetiou. 

Antisyphilitics have also lliis action. Mentioa has already 
been made of the huematie effects of Mercurials. The action 
of the compounds of Gold is similar, though these are not 
now often employed. But as far back as the commencement 
of the eighteenth century the administration of Gold in 
syphilis was strongly recommended by Dr. A. Pitcaim. He 
employed tlie pure metid in a fine state of division. He also 
made use of a mercuiial which resembled our modern blue 
pill, but must have been considerably less potent, for it was 
given in drachm doses. 

Iodide of Potassium may be said to combine the actions of 
Iodine and of Potash. Tliis medicine is very active in causing 
the absorption of syphilitic nodes. Its use is sometimes fol- 
lowed by a slight cutaneous eruption.* 

Sarsaparilla is supposed by many to exert an alterative 
action in the blood; but this is not very clear, nor is its 
utility often very decided. 

A7UUcrofulics form the third order. Iodine and its com- 
pounds have certainly an action on the blood. When given 
in excess, or for a long time, they may cause a train of 
symptoms to which the collective name of loditm has been 

• " From analogy rather than from observation, the componnda of 
Iodine and Bromine ore snppoecd to lessen the omonnt of soUd consti- 
tuents (in the blood), espoiriiilly the flbrioe and corpuaolcs, and to in- 
on-UBU the proportion of water. T!ie augmented Bccretiona, the thinness 
and wasting, and the disappear&nce of Bt^rofulous and other swellings, 
observed under tlieir use, evince their hquefacii>nt iind onliplaetic ope- 
ration." — Dr. Pcreira, op. Ht. vol. i. p. 182. 
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applied. The most prominent are— coiyza, itching, natering 
of the eyes, fever, and great constitutional depression. It 
powcrfiilly promotes absorption in certain cases. Its special 
actions will be subsequently descnbed in the remarks made 
on the second and third orders of Catalytic medicines. 

Potash has been already considered. Bromine and free 
Chlorine are very analogous to Iodine in their operation. 

AntiarthrUics exert an influence on the blood. Tliis is 
least apparent in the case of Colchieum, which is a somewhat 
mysterious remedy. But it has been said by some to iucrcase 
the amount of Urea in the urine ; by others, to promote the 
excretion of Uric acid. [Vide Antiarthritics, and Chap. IV.) 
Nitro-hydroehloric acid contains ChlorinCj wliich is an osi- 
dizing agent, and probably cxerta in the blood an action of 
this kind. It is clear that it is capable of retaiding the for- 
mation in the system, and de|)09it in the urine, of litliic acid 
and oxalate of lime ; though its modus operandi is not deter- 
mined with certainty. This question is of some theoretical 
importancej and will soon be considered at some length. 

Among Antiscorbhiicg, Potash and its salts have been 
already shown to affect the blood. Their efficacy in scurvy 
is, however, a disputed point. That of Lemou-juieo is esta- 
blished. It contains Citric acid and Potash ; the former in 
great excess. Now either of these by itself would, in eases 
requiring it, and given in small dosca, act as a Restorative. 
In large doses, Citric acid would disturb the reaction of the 
secretions, and Potash would impoverish the blood. "When 
both together, the Citrate of potash would imdcrgo oxidation, 
and tints exert an operation in the blood of a refrigerant 
kind. Similar materials occur in most fresh vegetables. 

Antiperiodic» are medicines which are used in the cure of 
Ague, and of other periodic diseases, on the Catalytic prin- 
ciple. Tonics are used in the same diseases, on the Resto- 
rative plan ; but their utility extends also to other cases on 
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the same giounds. Arsenic is the moat potent of Anti- 
periodics. The Terchloride, and the Arsenitc of Potash, 
the preparations most frequently employed. Arsenic produces 
an evidcot aetion in the blood. When given in slight exeeas, 
it is apt to hriug on oedema of the face, and redness of the 
conjunctiviE. Besides causing various nervous disorders when 
in large doses, its continued use may bring on a cutaneous 
eruption, described by Mr. Hunt as a kind of pityriasis, to- 
gether with a failure of appetite, general depression, a quick,. 
small pulse, hurried respiration, and sometimes swelling of ths 
feet. Any kind of eruption would alone constitute safitciMit' 
proof of an operation in the blood. 

The metallic salts used as Anticonvulsires are all capable^ 
when taken for some time, of causing a deterioration of the 
blood.* This is most apparent in the case of Ijcad, which, 
besides a number of nervous symptoms, tends to brii^ on a 
kind of jaundice, with general wasting of the body. In patients 
suffering from Saturnine cachexy Andral and Gavarret found 
a deficiency of corpuscles in the blood, and observed an un- 
natural yellowish colour of the scrum. Chronic poisoning by 
Zinc and Copper resembles that by Lead. The symptoms of 
what is called " Ziucal intoxication" were recently described 
to the French Academy by M. Landouzy of Rhcims, as occur- 
ring constantly among the zinc-workers. There was some- 
times ail oedema like that produced by ^Vrseiiic. 

The production of all the known nervous disorders by tho 
presence in the blood of different metallic medicines, give* r 
strong additional probability to the belief that these disorden^. 
when occurring spontanecusly, arc in many coses due to the 
presence in the blood of some imknown poison. 

Among Aniiat/uatHii:i, the last Catalytic order, we meet 

• " All these ogeots, by long fontimicd use, impoverisli the blood-n'fl 
bat tlie preciM cluuigT« whirh. thpy cfTerl have not been ii 
Dr. Prreint, op. eit. vol. i. |>. 185. 
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Tritt Arsenic again. Common Pitcli ia of almost eqaal utility 
in Lepra. It has some action in the blood, due to some one 
of its bituminons priuciplcs ; but this octiou is not well mode 
out, or luiderstood. Sulphur, licaidea its use externally in 
Scabies, is administered internally iritli advantage lioth in 
this and in some other skin diseases. It effects changes in 
the blood, iuasmucli as it is found to combine there both with 
hydrogen and oxygen, and to carry them out of the gystera 
03 sidphuretted hydrogen and sulphuric acid. Dr. Pereira and 
othera ascribe to Sulphur a resolvent and liquefacicut action. 

Thus it ia sufficiently shown that all of these mcdicinee work 
out a certain process or operation in the blood, and affctct the 
condition of that fluid. But I am very far from believing 
that this known operation ia in all cases the one by which 
they neutralize morbid poisons. This action ia probably of a 
much more inscrutable charsictcr. 

Before proceeding further, I may here take the opportunity 
of insisting again on the differences between Catalytic and 
ReatoratiTe medicines. Catalyties will eveu in health work 
out their peculiar process in the blood. Hestoratives exercise 
in that case no particular iufluenee. Tlie latter may remain 
in the blood ; their office is supply or substitution. 'Catalyties 
may not remain beyond a certain time ; their office is counter- 
action. The system then labours to excrete them. Before 
passing out of the body, one or two, as Colcliicnm, may act 
on the nerves. In the moment of exci-ction, the majority 
act as Eliminatives. But eomc, as the metals used as Anti- 
convulsives, arc astringent, and diminish secretion generally. 
Mercury, Antimony, and Iodine, are among the most im- 
portant Eliminatives known. They act on all glands, but on 
some more than on others. Antimony is also a special sedative 
to the Vagus nen'e, and as such exerts an important influence, 
which enables it sometimes to cut short the process of inflam- 
matioii by depressing the action of the heart. 

N 2 
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We now arrive at the third minor proiiosition. 

The diseancs in which these medicines ate employed are 
active blood-diseases. 

This consideration need not detain us long, for in most 
cases the correctness of the statement is universally admitted. 

Injlamiiiatioa may he produced liy a variety of blood- 
poisons, in each of which instances it partakes of a special 
character. Thus there are the sypliilitic, scrofnlons, and rheu- 
matic inflammations. Simple inflammation may he caused 
by the injury of any part or organ, external or uitcrnal. 
Springing often from a ncrcous lesion, it rapidly aflccta the 
vascular system, converting a temporary mischief into an es- 
tablished evil. Here it commences in the capillary tcsscIb, 
and, if extensive, affctrts the blood generally, and produces 
fever. The blood then contains an excess of Pibrine, causing 
it, on eoagulation, to exhibit the " bufly coat." There are also 
found in this, according to Mulder, some peculiar hyperoxides 
of Proteine. The eolourlesa eorpusclcs are in exeeas; and 
among the red corpuscles is observed a peculiar tendency to 
arrange themselves together in rows. This is doubtless in 
^mc way connected with the morbid process going on in the 

Syphilis is evidently traceable to a special poison. This is 
recognized by the fact of its communication from one poison 
to another. In the system of the infected person, if left alone 
and uncontrolled, it breeds and increases in quantity, works 
out all the miseliief that it is capable of effecting, and may 
again be propagated to others, either by inoculation into the 
blood, or by an equally direct transmission to a tainted off- 
spring. 

Scrofula is also a blood-disease. All its manifestations are 
explainable on such a supposition. It is trausmisBiblc from 
parent to child; and it holds good as a general rule that 
hereditary diseases are seated in the blood. It is unafiected 
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■ by any of those medicmes that act only on the nerves. It 
produces a deterioration of the blood. 

Arthritic clisonlcra are always accompanicct by a change in 
the blood. In Diabetes grape-sugar is present there in large 
quantities, and has to be excreted by tlie kidneya. Similarly, 
in Oxaluria, oxalic acid is found there; in Lithiasis, lithic 
acid in excess. In Rheumatic fever there are profuse sweats, 
in which the natnral acid of the perspiration is enormously 
increased in quantity. It is stated by Berzelius to be lactic 
acid. Either thia, or some other acid like it, must be fonned 
in excess in the blood. In Gout, we have sometimes a dejxjsit 
of urate of aoda in the cellular tissue opposite the small 
joints. The same salt has been occasionally found in the 
urine in Gout. Lastly, it has been detected in the blood in 
that disorder by Dr. Garrod, and, since him, by Dr. Beuce 
Jones. {Animal ChemistTy, p. 29.) Thus, in all these disorders 
there is a wrong in the blood. 

Scorbutic diseases, i. e. Scurvy and Purpura, are charac- 

Iterized by a general poorness of the btood, with a special de- 
ficiency in the amount of Fibrine there. There is a general 
tendency to hiemorrhage and ulceration all over the body. It 
has been observed that these diseases seldom occur in persons 
who are accustomed to a natural and mixed diet. 
Periodic diaordei-s arc known to be attributable to the en- 
trance into the blood of a peculiar aerial poison. The mild 
malaria of England excites a comparatively tractable ague; 
that of the Maremma and of the Pontine Marshes, in Italy, 
brings on very fatal fevers ; while the remittents that are due 
to the exhalations from the ground on the West coast of 
Africa, and in the West Indian Islands, are of a still more 
virulent nature. Accurate observations have shown that they 
are all caused by the exposure of the system to this poison, 
and by its working in the blood. 
With Convulsive disorders there is more difficulty. Although 
these diseases are manifested either by a derangement of the 
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■liiiMi tfttim IB geaaai, or fa^K firtari^Mv of the fime- 
tiom of the hnau «r ^iail eori m p t i rrig , tvC dicj aie 
voy nnljr acED^^aaMd widi m ipfavoMM awiMk Itnon. 
Whai tl» k Ae <■«, «■ in the mlJMg of Tttamm, wikft 
■M^siiKfrDn B awtc initatiaB of Ae ad rf Kasn^ A^ 
■re extzemdv mtractahic. ^de;^, too^ n^ ■nmrri—i be 
doe to a bonjr epicaU, or tonuar mthetavn, cm- lotfaenn- 
tatioD pndueed by intestiiul womu in dDdrea; bat Aeae 
direct nemnis csnaes of such ccnvulsTe fisordos are onlr oe- 
canonall; met with. Far the; are Teiy often tvniieeted with 
a dneased cooditioa of the Uood. It is peofaafatT only thooe 
whidi are tfaoa eoBiiected with Uood diaocder, that are mdor 
the inSncnce of tlood-medirinra. Those arising fom a aerv- 
aaalenmare nuxeor lees bqnnd their ooatrol ; and this we 
knov to be the caae with a conadetaMe pcofurtioii cf taA 



Epilep^ and Hysteria are Grcqneotly inbeiited. Thia snp- 
pbes Ds with one sigiuQeDt Thcr *k abo apt to be fanweht 
on hf raiow depreseiiig cause* whidi affect the system in ge- 
neral. Tbe stntrooos £athecn, iHnch (»iginates in the fioids, 
wui not in the nemms s yst e m, is affiniKd by Dr. Cheyne 
and Dr. Watson to be a poweiiul predisposmg caase c^ Epi- 
lepsy. The retention of Urea in the blood, o c c unin g in some 
kidney diseases, will canse the same disotder. Hysteria is 
very often associated with Ansemia. Tetanns, even, depends 
very mnch on cntaio atmospheric croiditions. There are some- 
times, as it were, epidemics of Tetanos, in which the slight- 
est abrasion will snffice to bring it on amtMie the people resi- 
ding in a particular neighboorhood. It is often rife in one 
dutrict for long together. Facts like this roast octlainly be re- 
garded aa painting to a condition of the blood iks one, at least, 
of the causes of this terrible disorder. This condition of the 
blood may react apoii the nerves, and maintain in them a par- 
ticular morbid state. Chonra seems also to depend prtoiarily 
on the state of the blood, and is iudirectlv curable br ucdi- 
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cines vhich, like Iron and Quinine, improve its condition. It 
is often associated with Rhcuraatism, In a weakly and stru- 
tnouB child it may be bi-ougiit on by a sudden fright, which 
would not affect one of a good constitution. 

We might conclude from these facts alone that the blood 
is often the seat and origin of these diseases.* But there is 
yet a stronger reason to ijiduce us to suppose that they are fre- 
quently produced by some poison in the blood, which acts on 
and disturbs the nervous organs without perceptibly altering 
their physical construction. Many medicinal substances pre- 
sent us with an artificial illustration of this action. Lead, Cop- 
ier, Mercury, and Arsenic, by their presence and operation in 
the blood, are capable of causing severe and chronic nervous 
disorders, particularly Paralysis and Epilepsy, Many of the 
vegetable Neurotics, after their passage into the blood, bring 
about transient nervous symptoms which are identical with 
those of disease. Thus Opium produces coma; Belladonna, 
delirium ; Aconite and Hemlock, paralysis ; Hydrocyanic 
acid, con^ndsions ; Indian hemp, catalepsy. When the cause 
of these affections is removed, the symptoms disappear; when 
the cause returns, the symptoms return. The same is apparently 
the ease with those unknown animal poisons that operate so 
as to produce nervous symptoms, without a nervous lesion. 

These convulsive disorders may be treated in cither or both 
of two ways. We may attack the supposed cause in the blood 
by employing one of these mineral Anticonvulsives; or we 
may simply apply our remedies to the nervous system, the 
more immediate seat of the morbid manifestations, and adojit 
a palliative or defensive course. 

Skin diseases are no doubt connected with some disorder in 



• la confinnation. seo Rumberg on Nervous Dheasea (Syd. Soc). 
vol. ii. pp. 181, 185 ; Dr.WaUoa'a Lectures, vol. i. p. 637 et itQ. ; I)r. 
Ihdd't Clinieal Leelures on Nervoa* Diaeaiet, p. 4311 ; Dr. Witltamtt 
PrineipUt o/Meilicine. 2iid ud. p. 97 ; elo, 
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the hlood. We might almost presume this &ora the analogy 
of the known blood-poisons, by nearly all of which an erup- 
tion may be produced. The eruptive fevers, which run a cer- 
taiu course, depend upon contagious poisons ; but they are 
not under the influenee of Antisquamic remedies. These are 
scr\-ieeable in a class of disorders, of each of which a cutane- 
ous eruption is the most apparent, or the only obvious symp- 
tom. The true squamous disorders arc Lepra ^-ulgarie and 
Psoriaaia vulgaris. The causes of Impetigo, Porrigo, and 
Scabies, are probably similar to those of the true squamie, for 
they are often curable by similar remedies. The actual erup- 
tion of Porrigo is accompanied by a parasitic fungus, which 
may sometimes be transmitted from one person to another; 
and a small insect or Acanis wliich haunts the vesicles has 
been allt^ed as the cause of Scabies; but it is not, after all, 
quite clear whether these attendants may not be merely the 
concomitants or the results of these two disorders, At all 
events. Lepra and Psoriasis are true blood- diseases, and are 
often inherited. They arc more obi-iouBly under the iuHuence 
of Antisquamics than the otlier skin tUseases. 

It has thus been shown that the diseases in which Cata- 
lytics are used are each to l>e accomited for by a process in 
the blood. The fourth minor proposition will not Iw so dif- 
ficult to establish as the last, although it is iu fact Uie most 
important of all. 

TT^e action of a Catalytic results in the neutralization or 
counteraction of one or more of these morbid agencies. 

This has already been sufficiently proved. It is established 
by experience that these remedies severally counteract the 
diseases named. They have been shown to have an action in 
the blood ; and the diseases which they cure have been proved 
to be blood-discascs. Tims it is clear, that if the former o 
teract the latter, and have no action on the nerves, they must 
do it by some agency in that fluid, over the particles of which 
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both exert an influeuce. They are Catalytic H<ematics; i.e. 
mediciueB which, by an operation in the blood, are enabled 
to counteract disortlers which depend upon active morbid 
agencies. This is all that cau be positively affirmed of their 
mode of operation. 

The fifth aud last minor proposition relates to au important 
difference between these aud Restorative medicines. The latter 
may remain in the system, for if they did not do so, they could 
restore uotliing to the blood. But Catalytics cannot restore 
anything, for they are generally unnatural to the blood. They 
must sooner or later be excreted. 

Catalytics are unnatvral to the blood, and munt at length 
pais out of the gt/sletit. 

Of the list of Catalytics, the only medicines that occur as 
constituents of healthy blood, are Alkalies, Salts of the 
alkalies and earths, Chlorine, and Sulphur. Of these, the 
Alkalies, aud possibly also the others, are not unnatural to 
the blood when administered in small quantities, aud may 
remain in the system and act as Restoratives, when there is 
a deficiency in the blood of similar materials. But even 
these substances, when given in large quantity, as is the case 
when they arc used for Catalytic purposes, are unnatural to 
the blood, and must be excreted from it. With respect to 
the other Catalytics, they canuot any of them remain na- 
turally in the blood, under any circumstances. Their very 
presence for a while constitutes an artificial disease, and is 
only to be tolerated or recommended because it may serve to 
counteract a morbid action of a more serious and micoutrol- 
lable character. 

The kidneys generally constitute the channel by which 
these Catalytics are removed from the blood. Most of them, 
in passing out, act as diuretics. From this wc must perhaps 
except the salts of Lead, Ziue, and Copper. Doubtless some 
are excreted partially or entirely by the mucous membrane of 
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the bowels, but this wc cannot so readily appreciate. The-cir- 
cumstanee that the astringents just mentioned are eflicacious 
in diarrhffia aecmB to point to their access to the intestinal 
surface from the blood. 

It has already been shown that these Catalytics are all so- 
luble in some way in the intestinal caunl, and that they are 
absorbed. {Vide Prop. /.,- Prop. II.) All of them that can 
Iw detected by chemical means, have actually been discovered 
in the blood. But the system will not, if it can be avoided, 
suffer them to remain there long. The glands are chained 
with the ofBce of purging the blood of all morbid materials; 
and thus these substances pass out in the secretions; most 
particularly, as 1 have just said, in the secretion of urine. 

Every one of the medicines of this division, enumerated 
above, — excepting Colchicum and Pitch, which are difficult to 
recognize chemically, — have been detected in the urine by 
M. Wohler, M. Orfila, and others. The Alkalies and Acids 
are combined, so as to form salts; the vegetable salts are de- 
composed; Sulphiu* has changed into Sulphmrie acid; and 
the metallic bases are found to be variously combined; but 
all the fixed inorganic materials remain essentially the same, 
however altered in arrangement. Many of these medicines 
have been likewise detected in the secretions of other glands. 
This subject will be further discussed in the consideration of 
Prop. X., and does not immediately concern us now. 

Thus the minor propositions may Ix; considered as proved ; 
and all that I have ventured to affirm of this group of medi- 
cines is, that they comitcxact morbid agencies by an operation 
in the blood. 



Now the mode of counteraction is not defined, because it 
is only in a few cases that we can even gueas at it. In the 
majority of instances it seems inexplicable. We know that 
Syphilis is a poison in the blood. Mercury ulso is a poison 
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in the blood. But why does Mercury antagouize and auniiii- 
late Syphilis ? The case is the same with Scrofiila and Io- 
dine; with Lepra and Arsenic. It is very huniiliating to be 
batBed when wc have got thus far ; when, led by the hand of 
Science, we have hcen conducted almost to the end of this 
interesting inquiry, to find that we are perfectly nnabic to 
take the last step, and thus to conclude our adventure. 

When there is no disease, a Catalytic medicine may work 
out its own action in the blood, and produce a disease. But 
when there is some previous diaortler, the working of the Ca- 
talytic may operate so as to counteract this already esisting 
action, being so far similar to it, that it acts in the same de- 
partment, and may thus occasionally produce by an accident 
hke results ; but being nevertheless, as we have seen, essen- 
tially contrary to it, because it neutralizes it. 

Such opposite relations are met with even among natural 
diseases. Vaccination and Small Pox aSbrd us au instance 
of the mutual counteraction of morbid processes, These poi- 
sons are alike in their oixiration. Dr. Fouquct, of Freiburg, 
has tried the effects of re- vaccination in Syphdis, on the in- 
. mates of a large military hospital, with great apparent benefit, 
as it is said. These poisons arc unlike in their rcsidts. So 
are Agile and Phthisis ; and persons who have had Ague are 
said to be less liable to Plitbisia than others. Again, we find 
that one attack of an eruptive fever prcsen-es the system in 
some way from the renewed operation of the same poison. In 
these morbid phenomena wc find something of a parallel to 
the curious ojjcration of Catalytic mcdiciucs in controlling 
blood-diseases ; for I have shown that these remedies them- 
selves are artificial blood-diseases. 

Such ideas lead tis on into the nnccrtain rt^ons of specu- 
lation. 

The idea that diseased aetiona may possibly bo aeeoiinted 
for by supposing the eitistcncc of special /ennetUutions in the 
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blood, is b^ Qo means a new one. Inscrutable as these 
diseased actions themselves may be, yet we are enabled to 
rcci^;uize processes of a nature analogous to fermentation as 
going on in that fluid in health. Of such a kind probably 
are, the change of albumen into fibrinc; the changes which 
take place in the starchy matters of the footl before they can 
be oxidized into carbonic acid; and the changes that must 
occur in nitrogenous substances before absorption, as well a« 
those that accompany afterwards the downward progress of 
the same materials, from liiiug tissue into Urea and Uric 
acid, to be finally excreted from the system. It is a curious 
fact that nearly every known product of organic fermentation 
has been discovered in the human body in health or in dis- 
ease. Lactic, butyric, and acetic acids have been frequently 
found there. Dr. Heintz has lately added to these succinic 
acid, discovered in a hydatid cyst of the liver. 

The production of many disorders by the access of a known 
morbid material, the working of that material on the par- 
ticles of the blood after a special fashion peculiar to itself 
alone, and tJie gradual elimination of certain products, also 
peculiar to this one operation, are circumstances in which 
diseases bear an obvious analogy to processes of fermenta- 
tion. The same remark applies to the working of Catalytic 
medicines. 

It is then just possible that one of these medicines might 
produce in the blood a fermentation which should meet and 
neutralize the morbid fermentation ; or that it might simi)ly 
determine the latter in a difl'erent direction, and thus bring it 
to a desirable end. Acting in health so as to produce a mor- 
bid change, it might operate in disease by means of diverting 
into a right direction a change that is already going on in a 
wrong one. 

But let us leave generalities, and descend more into par- 
ticulars. Are we in a position to be able to indicate tlie 
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actual uature of tlie changes which wc thus nssume to be 
probable ? 

The term Termentation is used to express a change or series 
of changes of a sirccial character, caused among the particles 
of a compound body, by the presence of a certain other body 
called a Fennent, There are two kinds of fermentation. lu 
one the ferment itself is undergoing change, and impresses a 
similar change upon a substance which is analogous in nature 
to itself.* The process caused by a contagions disorder would 
probably be of this kind. Just as the clianging yeast forms 
and increases itself out of the fermentuig dough, so does the 
virus of such a disease renew and propagate itself out of the 
particles of the blood. 

The other kind of fermentation is simpler in action, but 
more incomprehensible in chai'acter. It is produced by mere 
contact, without any change in the ferment itself. Thus it is 
known to chemists that spongy platinum causes the combina- 
tion of oxygen and hydi'ogen, and eserts generally a power- 
ful influence over the affinities of gaties and liquids, without 
ever itself undergoing any change. The influence of Emnl- 
fiine, in causing, by racrc contact, the Amygdaline in the bitter 
almond to resolve into Prussic acid and other compounds ; 
and that of Pepsinc or of Ptyaline, in promoting the change 
of Starch into Sugar ; is of this kind. 

Considering that Catalytic medicines are not by their nature 
changiitg bodies, being mostly minerals, it is not likely that 
they could cause that kind of fermentation which requires 

• " The state or condition of formation or decomposition of a body, the 
Btate of thongo of place or motion in which ita psrlicles are. exerts nn 
influence on the pHrticlea of many other componnds, if in contact with 
them. The latter are brought into th.e same atate; their elements are 
soparated and newly arranged in a aimilar way, and aciiuiro the power 
of entering into conihinatioii, a power wliieh they did not, under similar 
cin-iimstanceB, previously posaeas," — Liehtg's Animal Chemittri/. vol. i. 
p. 194. 
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that the ferment itself should be in a state of change. The 
influence of contact is the one which they would be most cal- 
culated to exert. I may remark that I have used the term 
Catalytic without any reference or allusion to this sense, in 
which it has been frequently employed, but merely as con- 
veniently expressive of undoing or destroying, I would not 
wish, either in the terms or in the propositions which I have 
adopted, to assume for granted anything which is not proved, 
still less an idea which is purely hypothetical. 

But it is not very unlikely that some of these medidnes 
may act in a mode which is more or less analogous to an ac- 
tion of fermentation of the kind just described. They might 
then either cause change themselves, and by this means alter 
and destroy a morbid process somewhat similar to that which 
they themselves excite ; or they might, by simple contact, be 
able to resolve this process into a natural direction. We have 
seen that when introduced into healthy blood, they invariably 
tend to produce a change in it which is productive of harm ; 
but that when there is already an abnormal process gouig on 
there, their influence will effect the subversion or annihilation 
of this other process. 

And there are certain physiological considerations that ren- 
der such an idea still more intelligible and plausible. 

It is to be remembered that the blood, in which we suppose 
such actions to go on, is not an onhnary chemical fluid, sub- 
ject to common laws and influences, such as we may meet 
with out of the body ; but a very complicated mixture, which 
is ever circulating and being maintained at a high tempera- 
ture, and contains a number of compound organic bodies, each 
of which is liable to a series of varied metamorphoses. 

It is not a very potent agency which is needed to disturb 
the chain of conditions of one of those inconstant bodies which 
is thus continually performing the circuit of the system. 

I may briefly exemplify the series of changes, simple but 
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momentous, which an organic body is capable of undergoing, 
if I instance the combination of elements which constitutes 
Urea. 

By briuging Ammouiacal gas in contact with the vapour of 
. Cyanic acid, we produce Cyanate of Ammonia, a iwisouous 
salt. This, when csiroaed for some time to the air, changes 
into Urea, which is isomeric with it, but comparatively inno- 
cuous, Urea, when heated, gives off Ammonia, and tjecomes 
Cyanuric acid. On again heating this, hydrated Cyanic acid 
sublimes. This, when brought in contact with water, be- 
comes Bicarbonate of Ammonia. Two equivalents of Cyanic 
acid, uniting in one compound, produce Fulmiuic acid. This, 
if combined with the oxide of Silver or of Merciay, forms a 
comiMJund wliich is caused by the slightest friction to explode 
with terrific violence. If to the elements of this dangerous 
acid be added those of two equivalents of Ammonia, we again 
have Urea, a substance which is continually forming in the 
body by the oxidation of some of the nitrogenous tissues. 
Urea with water changes lastly into Carbonate of Amnionia. 
These several compounds, alike or identical in their ultimate 
composition, arc possessed of very different properties, whether 
regarded as medicinal or as chemical agents. 

A similar set of changes may he produced among the ele- 
ments of Uric acid, also an animal product. 

Clianges in some respect similar to these which are pro- 
duced by the chemist are no doubt continually going on, or 
capable of being set up by various influences, in the circulating 
blood, which is at a heat fit for such processes; in which also 
is a considerable quantity of free oxygen, as well as soda, 
ammonia, and other elements, in a state fit for combination ; 
and to all these is snperadded the agency of the vital principle, 
the object and effect of which is continual alteration, destruc- 
tion, and reproduction. 

By supposing the establishment (or diversion) of a set of 
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diauges in the Wood) we may possibly gain some insight into 
the cause of the powerful effects of some apparently inaigni- 
ficaut medicines 1>eIon(pug to this division of Hematics. Neu- 
rotic medicines appear to act by their mere presence, contact, 
and excitation. This may not always be the case with Cata- 
lyties. Their power cannot in all cases be clearly accounted 
for by a simple aiid direct influence on the blood, the muscles, 
the nerves, or any of the tissues. It seems sometimes as if it 
were on the processes that their prescuce sets going, and on 
the products tlius generated, that their iuflnouce and power 
depends. ' 

It may be observed that this idea of action by contact can- 
not by any means be supposed to favour the very unreasonable 
theory of the efheacy of infinitesimal dosca of drugs. For 
such medicines must of necessity t}e present in some amount, 
or they rannot act at all. Their operation cannot be like that 
of the jmtrcfyiiig yeast, or of the poisons of contagious fevers, 
each of which can reproduce itself out of the elements of the 
ehunging or fermenting body. For Antimony, Mercury, and 
Iodine could never make themselves out of blood, which does 
not contain them. Like the Emulsine in the production of 
Hydrocyanic acid out of the material of the bitter almond, 
they must be present in certain quantity, or they are quite 
inoperative. Even a tenth of a grain would generally be 
ixiwcrlcss, not to mention sncli irratiouiil quantities as the 
thousandth, millionth, or even dccilliouth of a grain. (Vide 
page 42.) Experience — better even than theories and mathe- 
matics — is entirely opposed to such chimerical fancies. 

Having thus entered into a speculation eonccmiug the pro- 
ijable action in the blood of Catalytic remedies, I must once 
more remark that this idea forms no part of the Proposition 
in which I have defined their mode of operation. In the 
present state of our infoi-mation on the subject, we caimot 
ccrt^uly say more than that these remedies, by some blood- 
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action, are able to antagouizc and to aDuihilate certain die- 
orders in the blood. 

The resolution of a disease thus eiTectcd may, in a few in- 
stanceSj be partly expFained by certain chemical considerations, 
as will be particnlarly shown in tlie case of Antiarthritics. 

It remains for me now to add some brief remarks on the 
individual modus operandi of the substances included in each 
of the eight orders of Catalytic mcdieines. 

Some of these having been partly discussed above, in argu- 
ing the Proposition, it will not be found necessary to travel 
over agaiu that [wrtion of the ground which has already been 
thus traversed. 

OrD. I. AUTIPHI-OGISTICS. 

The inflammatory process — the chief seat of which, how- 
ever it may first originate, is in the circJating blood^-exerta 
a i)owerfid influence over the nervous system, and may, by 
this influence, cause death. When fever is produced to any 
extent, there must be danger. 

We arc enabled in two ways to control or to mitigate this 
state of things. We may produce an action on the nervous 
syBtem, or we may direct our attention to the process in the 
blood. 

Of Neurotic medicines, which we shall have to consider 
hereafter, there are some which may be made use of at the 
commencement of the attack, and others which are appro- 
priate when the process is more advanced. Of the first kind 
is Antimony, considered in its Neurotic action. Employing 
it in large doses, we may produce a powerful effect upon tlie 
ucrves which supply the heart, and thus, by diminishing the 
imptdse upon the inflamed parts, or on the vascular system 
generally, promote absorption and resolution. Bloodletting 
produces the same action, but in an inverse mode. Antimony 
diminishes the pressure on the vessels by weakening the force 
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of the heart ; Bloodletting weakens the force of the heart by 
diminishing the pressure on the vessels. 

Such Neurotics as Opium are employed at a more advanced 
etage, when tlie inflammation cannot he' suddenly pot a stop- 
to, and our object is to couutcract the effects it has produced. 
Besides relieving the pain and nervous irritation whieli are bo 
much to he dreaded, Opium may be employed to prevent a 
blood- medicine from passing out through the howels. Anti- 
mony and bleeding are appropriate in sthenic eases. Opium 
should not generally be employed in these instances, DOT 
should it be given in brain disorders, or in any case where 
there appears to be a determination of blood to the head. 

Certain medicines of the class of Eliminatives, and certain 
Catalytic remedies belonging to the present order, are cm- 
ployed to counteract the inflammatory process in the blood. 

Of the former, the most important are Purgatives and Dia- 
phoretics. By diminishing the amount of the scnim of the 
blood, they not only tend to check eflusions, but aet indirectly 
on the lieart, in the same way as the medicines last spoken 
of; aud they probably also promote the passage of morbid or 
of peccant materials out of the syatem through tlie glandi 
Acid and saline drinks may act as Diaphoretics, besides e^ 
ertiug each a pecuhar influence in the Quids. 

Of this Catalytic order, Antimony and Mercury are those 
wliich tend most powerfully to cheek the general blood-proccBa 
of inflammation. The former is used in uigent and acute 
cases to make a sudden and powerful impression, adding to ita 
Haematic action a sedative eflcet on the heart and circulation. 
Mcrciuy exerts no such immediate influence. Diminishing 
the Fibrme of the blood, and having other operations of a 
peculiar kind in thia fluid, it powerfully promotes absorption 
and counteracts eSusion, in all inflammations. The blood- 
ictioD of these remedies, though not positively slow, la slow 
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when compared to an action on nerve. Thus when Autimotiy 
is given in large doses, as ia desirable in some higWy sthenic 
and daiigeraus attacks, its btood-action is lost in its immediate 
Neurotic operation. 

So that iu Croup and PoeuoiODia, both rapid and fatal in- 
flammations. Antimony is far preferatilc to Mercnry. But in 
Pleurisy — where there is generally no immediate danger to 
l>c dreaded, but a subsequent effusion. Mercury is best, being 
iu time to lessen or to prevent this result. 

From the actiou of both on the blood, and one on the 
nerves, theae are very lowering remedies. In the employment 
of Antimony in fevers and inflammations, the production of 
nausea generally indicates that it has taken sufficient eflcct ; 
but it may sometimes be better to give such a dose as sliall 
cause vomiting, especially when a violent counter-irritant ac- 
tion is to be desired. The increase in the quantity of saliva, 
and slight soreness of the mouth, which result from its action, 
will show when the administration of a Mercurial has gone far 
enough. It is seldom advisable to cause copious salivation. 

Alkalies dissolve the Fibrine of the blood, and appear by 
tliis to lessen its deposition, and retard its formation. Dr. G. 
Bird has found that those ingredients of the urine which ore 
produced out of the destruction of the Proteine compouuds of 
the body, are increased largely in amount by the administra- 
tion of Alkalies. Thus, when given in lai^e doses, they ope- 
rate as Antiphlogisties. They have sometimes been employed 
with advantage iji fevers of the acnte or sthenic kind. Exert- 
ing on influence over the inflammatory process considered per 
te. Alkalies and Mercurials are more particularly ef&cacious 
in some special varieties of inflammation, because in such 
oases they fiirther counteract the morbid agency by which the 
process is cxdtcd and kept up. 

In the Typhoid and Eruptive fevers, when the blood is 
already sufficiently deteriorated, and it is not desirable that 
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we should reduce the vital powers beyond a certain point. 
Salines, as Nitrate and Chlorate of Potash, supply us with a 
set of valuable and siifEciently mild Antiphlt^tstic agents. 
It seems that they both exercise a solvent power over Fibriae, 
and keep asunder the corpuscles which tend to adhere to- 
gether in inflammatory blood. Schultz has found that the 
use of Sulphate of Soda diminishes the amoimt of Fibrine in 
the blood. The same action is escrted by other saliucs. The 
operation ou the corpuscles has been obsencd by Mr. Gulliver. 
Salts are excreted, and act on the skin, or the kidneys, or the 
bowels. They are not so potent as Alkalies; for salts pass 
out of the body as they went in j but Alkalies pass out i 
the secretions as salts, having first combined with acid in the I 
system, so that they must leave behind them a certain excess 
of alkali in tlio blood, by which their action is continued for 
some time, (ilde Alkalies; Prop. VJJI. ; Antimony, Mercury, 
and Stilpfutte of Maffnena, i» Chap. IV.) 

Orb. II. Antisvpbilitics. 

Tliese are medicines wliose operation in the blood results 
in the counteraction or ncntralization of the syphiiitic poison. 

In primary forms of Sypliilis, as the chancre, and early 
ernptious, — as sj-philitic Lichen, Roseola and Lepra, — also in 
syphilitic Iritis, — Mercury is the single and best remedy. 

Its power is very widely admitted, both by English and 
Continental surgeons. It is often esteemed a specific. Among 
others, Mr, Hnnt, in a treatise on Syphilitic eruptions, main- 
tains that Syphihs has a tendency to go on without limit if 
left alone, but that Mercury in suiBcient doses possesses the 
power of totally destroying the poison, and preventing its 
transmission. And he states that secondary symptoms have 
iKwomo more prevalent, and the aggr^ate of deaths from 
Syphilis has considerably increased, since the use of this re- 
medy has been given up by naany practitioners. 
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Mr. Carmichael was of opinion tliat Mercury was only ap- 
plicable in those cases wliich exhibited the true Hunlerian 
chancre, roimd, cup-like, aud hard, followed by a leprous 
eruption. But it is more in accordance with common expe- 
rience to say that the ouly contra-indications to the use of 
ilercury in primary Syphilis are these — a scrofulous or very 
debilitated atate of the system ; and a sloughing or irregular 
appearance of the primary sore. 

We may administer Slercury in two forms. It may he 
given as Calomel or Blue pill, with or without Opium, and con- 
tinued until it affects the mouth. Or the Bichloride may be 
administered in minute doses, and may prove efficacious with- 
out producing salivation. It should be commenced as early 
as possible ; and in most cases the action of Mercury in the 
blood, of whatever nature that action may he, will meet and 
neutralize the advance of the aj-philitic virus, preventing its 
further manifestation in a secoudarj' form. It is rarely ne- 
cessary to push its action beyond the first symptom of saliva- 
tion; for that will be evidence that the system is sufficiently 
saturated with it. Beneficial as it often proves when admi- 
nistered thus cautiously, yet, if given in excess, or to indivi- 
duals that are over-susceptible of its action, it is capable of 
proving a poison every whit as noxious as the Syphilis which it 
was intended to neutralize. Tlie Mercurial cachexy is quite as 
deplorable, and ipiitc as incurable, as the Syphilitic cachexy. 

The Terehloride of Gold may he used iu Syphilis in the 
same way as the Bichloride of Mercury ; but it is much more 
seldom cmployetl. Tlierc seems to be a strong medicinal as 
well as chemical similarity between these two metals and 
their compounds. Even the metalhc Gold itself was used 
Bome time ago as an Antisyphilitic, apparently with success. 
In 1715, Dr. A. Pitcaim rccommeuded finely -powdered Gold 
as even more efficacious theu Mercurj' in the treatment of 
Syphilis. 
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In secondary forms of this disorder, as in Periostitis, ulcer- 
ation of the mouth and throat, — or in any of the late rashes, 1 
as Rupia, — Iodide of Potassium is the beat remedy. Its efficacy 
in such cases was discovered by the late Dr. Williams. It may 
sometimes fail to effect a cure ; hut this failure is often due 
to the omission of Mercury in the treatment of the primary 
disease. It woxild seem as if it were not so much the real 
secondary syphilis, but a certain amoulderiug action of a part 
nf the poison which has escaped the operation of Mercury, 
but has been modified by it, which is capable of being met 
and controlled by Iodide of Potassium. In cases where this 
remedy fails, I have found that a course of the Bichloride of J 
Mercury, combined with Sarsapanlla or some bitter tonic, 
proves very beneficial, 

But the action of the Iodide on a case of Periostitis, and 
the rapid absorption that follows its exhibition, are sometii 
fully as remarkable as the influence of Mercury over th6 j 
primary disorder. 

Sarsapanlla is a very doubtful member of this order. It | 
contains a soluble principle called Smilacinc. It is thought " 
by some to purify the blood, and also to have a kind of speciBc 
influence over it in old syphilitic cases. If it were so, we 
should have from the vegetable kingdom & distinct analogne 
to one of these mysterious mineral Catalytica. But it is bo 
rarely given without being combined with some more powerfiil 
agent, that it is difficult to judge whether or no it may have 
any striking virtues of its own. 

The Antisyphililies, particularly the insoluble compounds 
of Mercury, are frequently employed as local applications to 
sores and eruptions. When these have a syphilitic origin, 
the mercurial doubtless combats the local manifestation in 
the same way that it can counteract the general action in the 
blood. In other cases the Mercury may pass into the blood 
of the part, and, by exerting in it its antiphlogistic operation. 



HEMATICS, DIV. 



199 



the result of which is to dimimsh its plasticity, may thus pro- 
mote absorption. Mercurial ointmeiit, if rubbed into the 
skin, becomes m part absorbed, aud may thus produce stdi- 
vation. Some prefer to introduce the remedy iuto tlic system 
by this cxterntil applicatiou, especially in cases where it is 
found to disagree, or to act in an uncertain manner, if taken 
into the stomach. 



Obd, III. Antiscrofulics. 

These are medicines which liave the i>o«er of counteracting 
tlie poison of Scroiula in the blood. Common and pcruicious 
as is this disease, there arc not many Catalytic remedies which 
exert auy marked control over it. It is a cachesy which in- 
fluences and deteriorates, at one and the same time, the solid 
tissues, and the blood which is the medium of their nutrition ; 
and by introducing a remedy into the latter, we cannot always 
hope to affect the former. 'WTien a strumous condition is 
chronic, and has firmly established itself — whcu it has de- 
scended through many generations of the same family, — it 
is very intractable and difficult to cure. Palliative and indirect 
remedies, aimed rather at the consequences than at the source 
of the disorder, are often adopted with benefit. Tonics, Chaly- 
bcates, Cod-liver oil, and cold bathing, are frequently of use 
in improving the condition of the system, when debilitated 
by the long continuance of strumous disorders. But the most 
important and direct remedies for Scrofula are to be found in 
Iodine and its compounds. 

It is not to be wondered at that in many cases of deeply 
rooted blood -disease, complicated perhaps with aniemia, struc- 
tural change of organs, disordered assimilation, and various 
nervous symptoms, all remedies alike should prove useless. 
So that the es|>cricnce of many practitioners, thus frequently 
disappointed in their hopes of a cure, has led them to question 
altogether the efficacy of Iodine ia Scrofulous disorders, But 
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it 19 generally allowed that it ia more beneficial in such cftses 
tlian any other raedieine, and is the only remedy wliieli is uni- 
versally ap)>Hcable in Scrofida.* If this be true, it follows that 
it must have a special power over this blood- disease. 

Burnt sponge, and the ashes of a seaweed, the Pncos vesicu- 
losua, both of which contain Iodine, have been used in ScrofiJa 
from very early times. But it was not until the prescut een- 
tuiy that Iodine was diseoi'ered, and its efficacy in Scrofula, 
partieidarly in the core of Goitre, pointol out by Dr. Comdct 
of Geneva. After this it came to be generally applied in all 
Scrofulous cases, and wsis csiicciallv recommended by M. Lugxd 
in France, as a specific for such maladies. 

When given for some time. Iodine has the effect of impo- 
verishiug the blood, like Mercury and many other Catalytics, 
diminishing iu it the amount of Fibrinc. All remedies which 
do this liavour absoi-ption. This etiect is obviously connect- 
ed with the alteration in the blood, aud there is no reason 
to suppose that any special stimulant action ia exerted on 
the absorbent vessels. Those Catalytics which favour alisorp- 
tion are not all useful in the same cases, but some arc most 
useful iu one disorder, some in another. Thus they must 
exert a special action over morbid poisons ; an action which 
is altogether distinct from the influence over absorption, al- 
though by this latter they may be able to cause the disappear- 
ance of effused products, and of timiours produced in variouH 
ways. 

In some rare cases Iodine has even been known to cause the 
absorption of healthy glauds, as the mammre and testicles. 

Iodine and loiUde of Potassium, when successful, do not 
merely cause the diaajipearance of scrofulous tumonrs, but 
further meet and neutralize the poison which is working in 

• '■ From whiit 1 have seen of the power of lodiue in Surofula. 1 re. 
Riird it Hs one of the RraudeBt agents in UiB DiarntnciipieiB, Aud iu Ibin 
oji'uuon I do nol stand alone." — Dr. Wiltskire. 
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the system, and effijct a more or lesa permanent cure.* This 
could hardly be done by a remedy which had only the power 
of promoting absorption. 

It seems that some systems are able to bear with impunity 
very large doses of Iodide of Potawium. I once met with a 
medical man who deuied its power altogether, because he 
himself had frequently taken a scruple, and sometimea a 
drachm at a. time, without any effect. Other men are readily 
affected by very small quantities, and quickly experience the 
aymptoma of lodism. It is probable that in the former case 
the medicine is very quickly eliminated by the kidneys ; but 
that in the latter it remains in the system for some time. 

The Iodide of Iron is a most nseful medicine for scrofulous 
children, who commonly aufler under AiiEeraia, as it combines 
a Chalybeate with an Antiscrofulic action. 

Bromine and Chlorine resemble Iodine in their Antiscro- 
fulic effects. It is said that Scrofula and Consumption are 
unknown among the workmen in bleaehiug factories, where 
Chlorine is being constantly inhaled. Thus it has been 
strongly reeommended that diluted CUorine shoiUd be inholnl 
by consumptive patients. It is probable that part of the efll- 
CBcy of sea-side air and sea voyages in scrofidous cases may 
be due to the free Chlorine which is given off in small quau- 
titles from the salt water of the ocean. The powers of Iodine 
and Bromine are shared by their compounds; and probably 
Chlorine is no exception to this rule. The had consequences 
which follow tlie omission of common salt from the food, are 
sufficient to show tliat this substance has a beneficial action 
on the blood. Probably large doses of this article of diet would 
be found advantageous in Scrofulous disorders. 

* " OrMcit iadulgoDB sibi diruB hydrupa, 
Nm gitiiu pcllit, niti ravta morbi 
Fugerit iibhU, el aqaosus albo 
Coqjore languor." — Horace. 
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It is easy to reco^ize such an action as that of Iodine 
Scrofula, but it is almost impossible to invent a satislactory 
explanation for it. 

CIdoride of Barium hag been much estoDed as a remedy 
for Scrofula. It was introduced into practice by Dr. A. 
Crawford in 178y. {On the Medicinal Properties qf Murialed 
Baryta.) It has since been administered by Hiifclaud, Priondi, 
and Baudelocque, It may he given in a dose increased gra- 
dually from five grains to a drachm or more. It is now nearly 
out of use, though Air. Phillips is of opinion that " it has a 
better claim to a place in tlie Materia Mcdica than medicines 
which have a firmer hold." (On Scrofula, p. 281.) Supjmsing 
its efficacy granted, it is a question whether it is then to bo 
attributed to the Barium or to the Chlorine. I confess that I 
incline to the latter. Aft^r all that has been said about the 
eflicaey of Barium as an Autiscrofulic, I cannot find that de- 
cided benefit has followed the use of any of its compound! 
except the Chloride. 

Potasli, free or carbonated, is another remedy of consider- 
able importance in Scrofcdous diseases. It is possibly one 
of those Catnlytics which exert a simple chemical influence. 
It may act by holding in solution fibrinous and fatty matters, 
and preventing their abnormal deposit in a crude form in tho 
6hai>e of tubercular matter. It may also l)e found useful in 
cases of Syphilis, when aggravated by a previously existing 
strimious tendency, and where a course of Mercury cannot be 
safely prescribed. 

Small doses of Mercury, as an alterative, are often effica- 
cious in scrofulous constitutions. They appear to act simply 
by stimulating the torpid liver to a performauce of its proper 
function.* {Vide page 150.) 

• Dr. Mead, in 1761, recommetidcd llie employment in Scrofula of 
burnt sponge, and a pill cootfttning " anblimed Ifercury" and procipi- 
t«ted Sulpburet of Antimony. Flummor's pill \a often prescribed in 
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Potaah has Ijcen used as a prophylactic against Consump- 
tion. The efficacy of Cod Oil in this disease tas been ex- 
plained by some as depending on the lodiue which it contains 
ill small quantities. I do not consider this explanation to be 
the correct one. (c. Cod Oil, in Chap. IV.) 

Ord. r\". Antiarthkitics. 

In this order are iiichided some blood -medicines which 
cjLcrt a direct influence o(er certain disorders which de|)end 
each on some feult in the complicated process of assimila- 
tion and nutrition. The chief of these diseases arc Diabetes ; 
Oxaluriaj Lithic deposit in the urine; and the true Arthritic 
disorders, i. e. Gout and Rheumatism. Most of those blood- 
diseases whicli cannot be clearly traced to the introduction of 
a poison from without may be arranged under this head, and 
appear to be curable Ijy the same set of remedial agents. 

There are certain processes always going on in the blood, 
whose continuance in the right direction is essential to health. 
"When one of these processes is disturbed, it does not gene- 
rally cease, but it goes on then in a wrong direction. 

The uatiu-al processes result, on the one hand, in the pre- 
paration of fit aud proper nutriment out of the materials of 
the digested food, for the growth and support of the several 
tissues and functions ; and on the other hand, in the gradual 
change and conveyance out of the body of the products of 
the waste of those tissues. But when any prncesa goes on in 
a wrong direction, it results in the formation of various pro- 
ducts different from those which are required, and which the 
kidneys and other glands are at length called upon to escrete 

these waes at the present day. But neither Merourj- nor Autimony 
ixe true AntiEcrofulics. "In the aens? of & remedial agent, capable 
alone, and under ordinary circumatances. of removing St-rofuJa from the 
eonstitutiou. Mercury is not. I believe, entitled to any eoufidcuce." — 
i Fhillipt on Scrofula, p. 373. 
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from the system. The result is that the general health 
more or less seriously impaired. 

There is also another way in which these diseases are not 
iinfrequently caiispd. A natural process may stop at a cer- 
tain pointj and go no further. The material formed at that 
stage remains as it is, It is not; wanted; it is morbid; and 
it also is excreted from the body. It is possible tliat these 
errors iu the n^roilativc processes may sometimes arise in 
the first iustaikce from a deficieney in the blood of some sub- 
stance whose influence was necessary to the proper conduct 
or contral of the natural series of changes. Some of these 
conducting materials may be formed by the liver; for it is 
found that these disorders are lery commonly eonneeted with 
an impairment of the fimction of that organ. Thus Mercury, 
which restores the secretion of the liver, is often useful ia 
Arthritic disorders; as also is Quinine, which has already 
been showu to have a peculiar relation to liver diseases. 

But these disorders, however tlicy may first originate, con- 
sist in an active morbid process of one kind or another; and 
the surest way of counteracting this process, or of diverting it 
into a right direction, is by the emplojinent of one of the_ 
Catalytic medicines contained in this order. Some stages of 
these diseases are attended with a want in the blood of sonie 
of its ordinary constitnenta ; which condition may be relieved 
by the supply of a Restorative remedy. 

Thus in this group of disorders three kinds of medicines 
may bo employed, — Eliminatives, Catalytics, Restoratives, — 
which tend in various ways to improve the condition of the 
blood. 

Acids and Alkalies are sometimes needed, and act on the 
Restorative principle. Tlie true Ant iarthri tics are those mo. 
dicines which are employed on the Catalytic plan, to meet and 
neutrulixc the morbid material or process in the blood. AJid 
sometimes Eliminatives arc ma<lc use of, which seem, by act- 
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itig on the secretions of the skin, kidneys, or howcia, to be 
ahlc to rid tlie blood of au unnatural product. Tlius Guaiacum 
and Salines are employed in Rheumatism, and Purgatives in 
Gout. 

These two joint aSections arc mopt characteristieally under 
the influence of Catalytic remedies. Diabetes and Lithiaais 
are more under the control of Restoratives than the otiiers. 

The medicines composing this fourth order of Catalytics 
have been already enumerated. 

That Colchicum tends in some way to neutralize in the 
blood the poison of Gout, and to a less degree that of Eheu- 
matism also, is generally admitted, altbongh various theories 
have been adopted to explain tbia action, {v. Chap. IV. Art. 
Colchtaim.) 

In Oxaluria, the employment of Nitric acid aa a remedy 
was first rccommendecl by Dr. Prout, Dr. GoMing Bird 
advised the substitution of Nitro-bydrochlorie acid, which has 
proved to be a most valuable remedy, nut only in this dis- 
order, but also in some cases of litliic deposit. The Oxalate 
of Lime rarely occurs alone in tbe urine ; there is generally 
along with it some Urate of Ammonia. The causes of the 
two depOHita appear to be in some way connected. So also 
are the remedies similar. Dr. G, Bird has found Colchicum 
to be of signal service in cases of lithic deposit in the urine; 
and has proved the same medicine to be efficacious in Ox- 
aluria. 

I will now attempt to show how the action of these medi- 
cines may admit, on certain grounds, of a chemical expfena- 
tion, Tlterc are very few Catalytic actions in which such an 
explanation can be attempted, hut a degree of plausibility ap- 
pears to attach to the idea in this case, though it cannot of 
course be considered to he suaccptible of more than a deraou- 
stration of probability. 

I have already said that in all the disorders now under con- 
sideration there arc certain morbid constituents in tlie blood 
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which have been recognized by chemical tests. In DiabcteCI 
there is an excess of grape-sugar formed in the blood, ancla 
excreted from it in the urine. In Rheumatism wc have i 
painful joint affection, attendee] with a great development a 
acid iu the ^stem ; and this acid, which we have many rea-J 
Bons for supposing to be lactic acid, is occasiouUay exerete4>l 
by the skin. In Gout wc meet with another Arthritic affcol 
tion, in which there is urate of soda in the blood, and i 
excess of uric aeid and urea iu the uriue. This urate of soda 
may be discovered in the blood of gouty subjects by a simple 
test invented by Dr. Garrod, who maintains that the presence ■ 
of this morbid product in the one, and its absence iu the other I 
disease, is the ouly constant point of difference between Gouil 
and llheuraatism. A simple excess of uric acid iu the i4ecr»>l 
tion of uriue constitutes Litbiaais. There is an obvious but I 
ill-uiiderstood connection between the last two disorders, and, ] 
indeed, Irctwccn all those of which we are treating, In Oxiul 
liuria we have an abnormal formation of oxalic acid in thftfl 
blood, which is excreted in combination with lime, for whiobj 
base it lias a great aSinity. Iu oxalic urine there is generally I 
an excess of urea, as I have found in many cases, 

Now it seems to me that all these disorders arc capablA^ 
of being explained by reference to the series of changes iaj 
the blood which arc associated with the respiratory proceBSij 
[Vide Lieldff'a Anim. C/iem., part i. p. 133; Dr. B. Jiine8'lt\ 
Anim. Chem., pp. 20, 118.) 

It is the general opinion of modem chemists, that before the J 
starch of the food can be applied to the maintenance of the ' 
animal heat, for which office it is cliicfly intended, it [ 
through a series of chemical changes. First, assuming two 
equivalents of water, it becomes gi-npe-sngar ; next, this j 
changes into lactic acid, which is isomeric with it ; and tliis , 
agcun combines with twelve atoms of oxygen, to form car- 
bonic acid and water. Tliis last change is a process of com- 
bustion, and thus produces heat. The oxygen needed for it is 



H.EMATICS.^DIV. II. OBD, IV. 207 

absorbed from the air by the pulmonary mucous membraue, 
and the carbonic acid formed passes out of the blood at the 
same surface . 

Liebig was the first to point out the connection between 
these changes and the phenomena of Diabetes. It is clear 
that if the process were to stop at the formation of grape- 
sugar, the condition of blood that exiats in Diabetes would 
result. This sugar cannot be put to any use, and is excreted 
as fast as formed. There is an ejccss of urea in the whole 
quantity of urine passed in the day; probably because the 
nitrogenous food and tissues are undergoing combtistioa in- 
stead of the starch. Before becoming grape-sugar, starch 
undergoes a transitional change into Dextrine, a gummy in- 
sipid substance wliich has the same composition as itself. It 
seems that the process may even stop as early as this, and 
that by this stoppage another analogous disca^ may be pro- 
duced, i. e. Diabetes insipidus. The common Diabetes is calle<l 
D. mellitus. [Vide Jones's Anim. Chem., p. 120.) 

If it were clearly proved that the acid of Rheumatic fever 
is lactic acid, then this affection might evidently be produced 
by a stoppage of the process at the next stage. Lactic acid 
has been formed ; but, for some reason unknown, it is not 
oxidized into carbonic acid. Urea and uric acid are iu excess 
in the urine, from the cause alleged alMJve. 

But suppose some of the sugar to be oxidized prematurely, 
without passing first into lactic acid. By this oxalic acid 
would be produced, and the phenomena of Oxaltuia accounted 
for.* 

The correctness of the above explanation of Diabetes may 
now be conridered as established. But these similar theories 
of other disorders are only alleged as possible, and for the 
pnrposc of showing that, should they be true, the action of 

• Some eouBidor that it ia Lithiii aeid, and not Sugar, wliich under- 
goes the oxidation by which Osalio acid ie produced. But it ia cert«ta 
that Diabetes and Oxuluria are (nxiuontty concurrent. 
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some useful remedies might be elucidated. It is not at all 
unlikely that the accuracy of such ideas may be verified by 
fresh discoveries at no distant time. But let us continue. " 

In Gout and Lithiasis there is an excess }n. the system of 
nitrogenous matter, and thus a tendency to an extra forma- 
tion of urea. These conditions are often brought on, and 
always aggravated, by over-indulgence in animal food. Now 
if we may suppose that some of the lactic acid, instead of 
oxidizing directly into carbonic acid, oxidizes in combination 
with this urea which is in excess, then uric acid and water 
might result ; as is shown below. The uric acid passes out 
into the urine in excessive quantity. 

Should this be the case, the great affinity existing between 
the course and symptoms of Gout and Rheumatism woiJd be 
easily explained, there being in both disorders an impediment 
to the proper oxidation of lactic into carbonic acid. These 
things may be illustrated by a diagram, showing the results 
which are supposed to take place when the natural process is 
arrested at, or diverted from, any of its stages : — 

Starch. 

+ 

s 
II 

Orape Sugar (Diabetes.) 

Oxalic acid. {Oxaluria.) 

Lactic acid (Rheumatism.) 

Q ^~~^^^-^ Uric acid -f 10 aq. (Gout, and 

II Lithiasis,) 

Carbonic acid. 
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Thiia, at each of the two traiisitioiiiLl stages, wc might have 
one disc-ai^d condition produced by an arrest of the process, 
- and another by its deviation. These deviations and stoppages 
may result from a failure of some natural principle which is 
gifted with tlie control and direction of tbe scries of tranB- 
foriuatioiis ; or they may simply be traceable to a. want of 
vital cnci^y, or nervous force, 

Tlic same ideas may be more distinctly expressed by a, few 
chemical equations. 

Niitvriil jirocess. 

c,5 H,„ o„ + 2 no = C- H„ o,,. 

= 2 (C. Hi 0„ HO.) 
C, H, O, + 0,= = 6 COs + 6 HO. 
Osaluria. 
C„ 11 O^ + 0„ = 6 C, O, + 12 liO. 

Goul and Litfnasis, 
Lactic acid + a Urea + 0„ = Uric acid + 10 IIO. 

The last equation may be thus proved at length : — 
C, H. 0„ C,„ H. 0. N, 

C, Hs 0, N. 
L 0. 



C„H„0„N, 



H.„ P., 
C„ H„ O,. N< 



It is nest to be inquired how far tbe tlicorctical explana- 
tion of these diseases wliieh has been thus sketched out can be 
applicable to the matter in which we are more immediately 
interested, viz. the action of the Catalytic remedies used ta 
cure them. 

For the radical cure of Diabetes there is no known remedy; 
. though some relief may be afforded by a system of dieting, 
, (r. Alhnents) It is supposed that what we have to do is 
I to convert diabetic sugar, i. e. grape-sugar, into lactic acid. 
I' This acid probably exists in the gastric juice. And some 
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such BubBtance as the decomposing Caseiue in sour mi 
wliich is cnjiable of effecting this change out of the 
woiJd be moat likely to avail ns, if we could contrive to in- 
trodnce it into the blood. In an Essay on the Nature and 
Treatmcut of Diabetes, read before the Medical Society of 
London, I ventured to recommend that fresh milk sliould be 
freely consumed as an article of diet, — as it does not seem 
to be proved that its milk-sugar is liable to eonversion into 
Glucose, or excretion in the urine — and, at the 
that 7nifk jtist Iwntd sour shoidd be administered in 
quantities as a therapeutic agent. 

Yeast has been given, as a ferment likely to forward 
development of grape-aiigar. But there are two 
objections to it, It tends to transform the sugar into Alcohol 
instead of Lactic acid ; and it operates only in the stomach, 
whereas it is in the blood that we desire the action of a fer- 
ment. Remiet has been recommended, with more plausibili^. 
It has been tried and found beneficial, by Dr. Gray of Glasgoir, 
ilnt being a material of rather variable nature, it is also un- 
certain in its remedial action. 

In deoidnl 0])pOBition to eucli rccommeadaUonfi, unil ou a principle 
which 1 believe to be altogether erroneous, some otlier reinedioB have 
been given in Dinbctea with the intention of retarding, instead of for- 
warding, the femienttttiou or development of Glucoee. Alum, Vegetable 
aati-ingontB, Caustie alkitlies, and BDme minonkl Kvibatonces. bare been 
lirojxjBed for tliis purpciue, Bonchardal stales that bo has made trial of 
all of them, but without on; Wuelit. 

Oiidising ogentB have benn ndriec^ by some, as Nitro-hydrochlorio 
A(*id, or the PermnDganat« of Potash iLsed by Mr. Sainpson. It ia true 
that when the access of oxygon to the lungs Je hindered from any eaase, 
as in aged peraonB, or iiatienta Buffering from impeded respiration, a kind 
of diabcti's ib apt to resolt ; at least, Iteynoso and others hare found 
that in sui'li cases sugar aceuinulateB in the blood, and is excreted in the 
urine. But whatever may be the physiological interpretation of this 
fact, it does not follow tjiat we should lie able to euro diabetes by oxi- 
dizing medioines, for the developraeni of ►.Tiipe-augar uilo Lactic actd. 
re<]uireH ni> oxygen. 
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MiaLhe aod othen arc of opiuion thnt Dinbetes ia mainly clue to a 
rfefirieni-y (if alkali in the blood. TTicy therefore reeommend the ad- 
ministTBtion of alkalies, on the restorative principle. It is snpposed that 
thia aUcttli eacoaragea the development of lactio acid in the system by 
combining with it as soon as it is formed. Alkalies hare been given in 
Piabetes with variable remits, and rallier doubtful 8ucik!bb. 

Diaphoreties liave hardly been tried bo much as they deserve. ■ I be- 
lieve lliey may prove of signal serviee in this disorder. The accretion 
of sweat always contains Laclie acid, ae ascertained by Beraelixia, An- 
setroino. and Favro. And if we fearlessly nrge this secretion by pro- 
ducing copions and repi<ated diaplioresis, we may perhaps atimnlnte the 
natural development of lactic auid b the system at large. 

In Oxaltiria, tlie best treatment consists in a course of 
Nitro-Iiydroeliloric acid, Tliia remcdj is prepared by adding 
one part of Nitrie to two of Hydrochloric acid ; and is di- 
luted considerably with water when preseribed. The Nitric 
acid causes the oxidation of some of the Hydrogen of the 
other acid, and thus sets free Chlorine gas. This is stated by 
Mr. Brande to go on until the hquid ia saturated with this 
gaa. The result of the presence of Chlorine is, that from the 
affinity of this gas for Hydrogen, by which, under certain 
circum stances, it is enabled to set free the Oxygen of water, 
this comijound acid becomes the most powerful oxidizing 
agent known. Tliis acid has been lately used as a remedy 
for Gout and Rheumatism, in spite of the acid state of the 
fluids in those cases; and I believe it to be a very valuable 
medicine iu both of these disorders. A simple mineral acid 
woidd do harm m both instances. The Nitro-hydrochloric 
acid must operate in some special way. 

It is probable that its action may depend upon its oxidizing 
power. 

In Oxaluria it might cause the oxalic acid to be oxidized 
into carbonic acid, and thus restore health. Thus : 
C, 0, + O = 2 CO,. 

In Rheumatic fever, where we have supposed that lactic 
acid ia formed as it should be, but then stops short, and pro- 
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ixidizing ageut may convert this ioU 



ceeds no further, the ( 
c&rboDic acid. 

In Gout and Lithiasis, where there seems to be an excess 
of nitrogen in tlie system, and thus more oxygen is needed 
to restore the cqiiilibrium, I have supposed that lactic acid 
and urea are changed together into uric acid, If we adopt 
this liypothesis, it will be evident that under the above treat- 
ment this uric acid may be oxidized back into urea and car- _ 
bonic acid, and the balance of health restored. Thus : 
Uric acid + fi O + 4 HO = 2 Urea + 6 CO,, 
which may thus be proved : 
C„H,N,0. 

O, C. H, N^ 0, 
H, O. C„ 0„ 

C,,H,N.O„=C„,H„N,0„ 
Such may be tlic action of Nitro -hydrochloric acid, 
a true Catalytic or counteractive influence. 

But we have to explain the agency of another class of very- 
difl'ercnt, and apparently opposite remedies. Alkalies are eioi 
ployed with benefit both in Bhcumatism and in Gout ; parti- 
cularly in the former disease. Now I conceive these to act, 
in Rheumatism at least, simply on the Ilestorative prineiplej,< 
supposing lactic acid to exist in excew in Rhenmatic bh 
This by itself may have no more tendency to oxidise into 
bonic ac'd, than so much vegetable acid would haie. In ordi- 
nary eases a free vegetable acid passea out into the urine with- 
out undergoing any change in tlie system, But it has been 
proved by Wiihler that the same vegetable acid becomes oxi- 
dized when given in combination with an alkali. So that if 
we introduce into Rhetmiatic blood a free alkali, a lactate of 
potash or of soda will be formed ; this may then be enabled 
to oxidize into a carbonate, and the natural process be com- 
pleted. Such appears to be the rationale of the action of al- 
kalies. They have been recommended in Diabetes. By dia- 




[oodjH 



H,EMATirs.— Div. II. oRi). IV. ai3 

posing of the lactic acid as soon as it is formed, it is thought 
that iu some caaes tliey may favour its develoiiment out of 
grape-sugar. Tliey woiJd be incfBcacious in Oxaluria, because 
tlic oxalic acid has so great an affinity for lime, that it could 
not be separatetl from this combination by an alkali. 

Dr. R*?cs and others have found Lemon-juice of great use 
in the treatment of acute Rheumatism. It contains Citric 
acid, and some Citrate of Potash : the latter being ui too 
small amount to explaiu the action of the remedy.* 1 have 
alrcatly shown how it seems possible that the vegetable acids 
may act as refrigerants in simple fever ; how they may then 
supply the place of the natural lactic acid iu the blood, and 
become oxidized instead of the Protciuaceous compounds. 
(v. Adda.) But Ehcumatic fever is a very different case, 
for there is here apparently an excess of lactic acid, and an 
arrest of its oxidation. In considering, however, the formula 
for Citric acid, we perceive that not only docs it contain pro- 
portionally more Oxygen than Proteinc, as was proved in the 
former instance, but more than lactic acid contains. It is 

C„H,0„-|- 3 HO. 
Thus it is possible that it may act as a carrier of oxygen to 
the lactic acid, and bo help it on towards its transformation 
into carbonic acid. It appears to be decomposed in the sys- 
tem, for Dr. Rces }ias nevw known it in these cases to in- 
crease the acidity of the urine. The matter is obscure ; but 
wc can discern enough of it to coni-inee us of the possibility 
of different medicines aetiug iu diverse ways so as to produce 
very similar rcsidts. 

Colchicum has apparently some power in the diversion or 



• It also containe some Oil qf Lemons, which Dr. Cogswell conBidew 
to be the ai'tive agent. But U appears llint boilod Lemon -jukie, wliich 
contamB none of this, a t<qiuilly uHefiil, an iadccJ 18 Citrir acid aloae. 
Dr. Fuller has found Lemon-juico for less cfficaciouB than alkalies in 
the treatment of rhcumatie disorders. 
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control of these morbid procesaesj nliich we can only ii 
but cauiiot further comprehend. It is generally beat to give it 
&o that it shall neither produce purging, uor any great degree 
of general depression, (v. Colehicum, in Chap. IV,) 

Merctiry, and other medicines which promote the secretii 
of the liver, are found to be of considerable use in the treat-l 
ment of all of these diseases, but more especially iu Gout.j 
They seem to act by virtue of their power iu elimiuatiug a 
producing Bile.* And it is very probable that some consti- J 
tncnt of Bile, reabeorbed into the blood, may be able to esert a 
beneficial iuducnee on the conduct of such processes as thoae 1 
which wc have just now considered. 

Quinine and Tonies have been strongly recommended by. I 
Dr. Todd in Gout; and they seem to be signally efficacious,,! 
both in this and iu the other Arthritic disorders. This is aJ 
very interesting fact. If there should be any truth in an idea I 
which I have explaJuetl at length in the article on Tonics I 
(vide p. 148), it would seem that these Tonics may be of use 1 
by supplying in the blood tlie place of one of the wanting ele- J 
mcnts of Bile. For in all jVrthritic disorders there is more A 
or less of hepatic derangement. 

There seem then to be six separate and distinct explanatiOiu 1 
of the cure of these Arthritic diseases. There are sis differ- 
ent modes of operation by which a similar benefieial result 
may follow the cmploymeut of Nitro-hydrochlorie acid, free J 
Alkalies, Lemou-juiee, Colehicum, Mercury, and Quiuinc. 

So that if it should be proved, which ia not uolikcly, that 1 
the chemical theory pro|>ounded aliove for the purpose of ac- ] 
counting for the production of these disorders in the blood J 
ia a eoiTect view of the case, then this explanation of the ' 
action of the various remedies used iu such diseases would 



* Nitro-hydrachlciriD acid !■ Buppoeed by some to act nleo as nu 
climiuBtor of Bile. It it Hid to increaw Ihc aumuut of bile in thi^ fipc'^a. 
Bui I do uot Ukiuk that tbia U proved. 
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acquire an additional probability. But at present tlic idea is 
moioly hypothetical, because depending upon a number of 
things which, although they seem likely, cannot be considered 
proved aa yet. 

All that we can afBrtn with any degree of certainty is that a, 
number of blood -medicines are ajiplicd with advantage to the 
treatment of these kindred disorders, tending to counteract 
the morbid conditions by which they are severally produced. 
These Antiartliritica must operate, then, on the Catalytic 
principle. 

A number of varieties and masked forms of these disorders 
are grouped together under the general title of Dyspepsia. 
The depraved condition of the blood which tends to the pro- 
duction of arthritic symptoms may, when controlled and dis- 
turbed by various causes, simply manifest itself by causing 
acidity of the stomach, flatulence, impairment of digestive 
power, and general lassitude. Different Autiartliritic reme- 
dies are applicable in different cases. Colchicum or Nitro- 
hydrocliloric acid are serviceable when this condition of the 
system is of long standing. Small doses of Mercury are ofl*n 
efficacious. Tonics, and a Purgative occasionally, may be re- 
commended in milder forms of the disorder, 

Obd. V. Antiscobbut[cs. 



These are remedies which are useful in the couuteraction 
of Scurvy and Purpura, In these disorders there is a thin 
and poor conditiou of the blood, together with a deficiency in 
*. the amount of albumen, fibrine, and blood corimsclcs ; a ten- 
dency to hemorrhages and ulcerations, consequent on this 
condition of the blood ; and great general depression and de- 
bility. 

There is no doubt that these changes in the blood are due 
to a certain morbid action. After a careful consideration of 
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nil thr facta conncctwl with a visitation of tliis disease in Scot- 
land, Dr. Cliristison arrived at the couclusion that it coitld only 
be explained by supposing the existence of an " epidemic ooii- 
etituttoii." It ift certain, however, that there are sonoe kim 
of food which arc likely to prevent the occurrence of thi^ 
morbid action, or able to control it when it has been act upi 
It is well known that the worst forms of Scurvy occur a 
Bailors in long voyages, who have been deprived for soiue tin 
of fresh vegetable food ; and it is often observed that tha 
who arc tlnis alHicted on laud hare Ijceu subjected to the s 
deprivntiun. Rut it docs not follow as a matter of course tha 
nil those so deprived become the victims of Seun-y. Nor doeal 
tlio oouversc hold good, i. e. that those who sicken with ScnrTjrJ 
have invariably Buffered from this particular deprivation ; 
very oBfravated cases may occur iu persons who have alwayi 
lived on un onlinarj- iniscd diet. And in an epidemic in the'% 
Perth prison, Drs. Christison and Machigan traced the dis- 
oixler to the absence of animal flesh and milk firom the diet, 
which wn» exclusively "saccharo-farinaeeous." {Montkty Jotir- 
Hnl of Medicinr. Jnly. 1847.) 

Great value must be assigned to Potatoes, as a prophylac 
element of diet. They contain free Citric acid, i 
(him the scvxral aimlysca of Vauquclin, Baup, and Midiaelis.! 
[Pa'Hra on Food and Diet, pp. 373-4.) And as agento in thflT 
treatment of Scuny Potatoes stand second only to Citric acid, ■ 
and materials which, like Lemon-juice, contain this acid i 
lftp([w quniility. 

On putting these fiicta together, I think we arc driven to -I 
the eoncliision that men of a particular constitution, or in^ 
certain season*, arc more disposed to Scurvj' than others ; and 
that when such systems urc deprived of some articles of diet J 
which are able to pn^vent or to neutralize the working of the i 
disease iu them, the Intent morbid action is alloncd to e 
Uience. Fi-esh vcget^ihlos are then to he eonsidei-ed as the ] 
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medicines which hinder the devclopraent of Scurvy iu coses in 
ivliich there is ah'eady a tendency to it. 

Of all substances of which trial has been made in tJie treat- 
ment of Scurvy, whether prophylactic or curative, Lemon-juice 
or Lime-juice has been by far the most estcnsively used, has 
coufcsscdly proved of signal sen-ice, and is much the most 
popular. It is therefore generally employed on board shi|)s. 
It contiuiis Citric acid in a free state, and a small quantity of 
Potash, chiefly combined with this- acid. The ftHMl of sailors 
afllieted with Scurvy consists mainly of salted beef and sea- 
biscuit. Both contain salt:j of Potash; neither contain Ci- 
tric acid. So, from this consideration alone, it would eeem 
that the free acid must be the remedial ageut. But this con- 
clusion is strengthened very materially when it is found that 
Citric acid, given in the pure state, ia a most admirable Anti- 
scorhntic. (See below.) Vegetables in their fresh state gene- 
rally contain a' small quantity of this or some other acid ; aud 
fresh vegetable food, as has just been stated, is usually the 
best prophylactic against Scurvy and Purpuric diseases. 

Or. A. B, GiuTod is of opinion that Scurvy i» attributable to a de- 
ficiencf iu tho syetem of the natural amoant of salta of Potash ; he 
therufiirc treats it with xalls of Potash, and apparently with saiveau. 
(3f;itti/g Journal nfMfdi'cine. January . lB4fl.) The anltfl of PotasL, if 
used on BUi^h grounds, would obriouaty act sa Kestomtive ogenta, aad 
I enpjily to the bl(K>d a materiol in whieli it is ili'liuient. Dr. Gnrrod 
cooelndes tVoni onalysia that the mitiscorbiitii; articlci of diet arc dis- 
tinguighed by containing an abuadanco of the salts of Potaab, but that 
the reverse is ihe case with (he niateriols which form the staple food of 
those who art most liable to Scurvy. 

He gives the following as the amonnts of potash obtained IVom one 
ounce of cftiih of llie articles of diet named : — 

"VVheatcn Bread '259 gnuu«. 

Oatmeal 'OSl „ 

Saltedbeef -572 ,. 

Boiled potatoes "520 

Lemon-juice '8*1 

Thus it appears that lomou-juicc and potatoes contain more Poia«b 
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tluui whesten bread, iukI much more than oatmeal. But they Ao 
BO much excel salt beef in this particular, and that ia one of tlie 
articloH of diet aniang Bailors. 

Df. GaiToJ reoommenda the use of Nitrate of Potash. This pi 
sition is iiertainlj not new. The employment of Nitre was adviaed bj 
Mr. Patterson, in a Treatise on Seurvy, published some fifty yeara ago. 
It is true that ho eombined this remedy with Vinegar. Neither ia it a 
new theory that Scurvy is conneeted with a deficiency of Fotaah in the 
blood. A similar idea was broached by Dr. Stcrens in 1833, and after- 
wards taken up by Dr. Aldridge, who erroneously stated that there was 
a deficiency of Jjime and saline niatt«r8 In the serum in this disorder. 

I object to the theory and practice of Dr. G&rrod on scTeral gromids. 
I think it may be proved that Lemon-joice owes its efficacy to Cilfie 
avid ; that Citric acid is an Antiscorbutic when given alone ; that tlut, 
salts of Potash are not Antiscorbutic when given alone ; and 
neither lu the blood nor in the food of scorbutic patients is th^« 
marked deficiency of Potash. On theoretic&l grounds the theory 
luded to is untenable ; when bronght to the tust of practice, it 
fads. 

The propositions just laid down may be supported by b few hi 
statements. Lemon-Jnice omet tit ej/icae-j/ lo Cilrie acid. According 
the analysis of Proust, it contains Citric add, 1'77 ; Malic acid, gum, 
bitter extractive. OTS i water. 9751 ( ia 100 parts. According to 
Garrod it contains only -17 per cent., or about ono part in 600, of Pot- 
ash, There b no doubt that Proust much underrated the proportion 
of Citric acid. Dr. Bence Jones finds that an ounce of Lcmon-jaie« 
contains from tweuty-seveu to twenty-eight grains of anhydrous Citric 
acid, and about three-quarters of a grain of Potash, equiralont 1« two 
graina of Citrate of Potash. He has conduct«d a number of 
mentg on the juice, which show that its action on the animal systei 
in all respects identical with that of free Citric aeid, and entirely die-' 
linct from that of a neutral Potash salt. "For all practical purposes," 
concludes Dr. B. Jones, " we may regard Lemon-juice as a solution of 
free Citric acid." The analyses referred lo were performed by Dr. Hoff- 
man. (Medical Timet, Oct. 21, 1854.) Lemon-juice from which the free 
acid has been removed by Lime, is of no use iu Scnrvj- at all. 

Citric ariil, ffioen alone, it an admirable AntUc/r/iutir. Dr. Trotter 
long ago stated that he hod esperienced the ponera of this acid against 
Scurvy to be equal to any eflcct he had ever observed from the recent 
fruit in ita most perfect state. {Medical and Piyeical Journal, vol, iy. 
p. 154.) And of the juice of the fruit he records (hat it was founS 
"a most infnUiblc remedy" both iu Ihe cure and prevention of Scurvy, 
The lulvuiiLuge alU'udiiig the use of tills mid in isca-voyancK is recorded 
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by Sir Gilbert filaue, aud by Dr. Bryson. (See below.) Dr. Bitchie 
gives aomotimea Citric cioid, Bomctimea Lctnon-juu'i^, und flndit them 
equally serriceable. {Monlhlg Journal, Auf^ast, 1S17.) And in an 
epidemic of Slurry in Cumberland, Dr. Lonsdale Found tliHt in piitienta 
put on a full supply of a Citric acid mixture the average duration of 
the disorder was not more than twenly-Qve dikys. So that the positive 
eiperienco of these and of other pliyHicionB ia in direct confirmation of 
the probability already established, that Lemon-juice owes its remedial 
eSicacy to this acid. 

The aalla nf Pnlath are not AHliecorhKiie mien given alone. To tLe 
cases brought forward by Dr. Garrod aud a few others, it may be 
objected, that fresh vegotablcs were always ordered as an addition to 
the diet, at the same time that Nilre was given as a medicine. I 
asLTibe the few cures recorded to the use of these fresh vegetables. 
Was any patient ever cured by the salt of Potash without this accom- 
panying alteration in dietP 1 tlitnk not. The fairent opportunity of 
making such a trial is in the cose of sailors at sea, n-ho eannot obtain 
green vegetables. Such a trial bos accordingly bceo made, and the de- 
tails are reported by Dr. Bryson. (Jlfei/. Timet, March 23, 1950.) In- 
structions were given some years ago to the surgeons of severiil convict 
ships, that if Scurvy broke out during the voyage, they were to try the 
relative effects of Lime-juice, Nitrate of Potash, and Citric acid, ehooa- 
ia^ similsT cases for experiment, and putting the patients imder the 
same circumstauceB of diet and exercise. The trial was made in ten 
shi[)s ; the disease prored more intractable in some than in othcTB ; but 
the result of Iho whole was that both Lime-juice and Citric acid were 
recommended as eflVftive remedies, and far preferable to Uie Nitre. 
" There seems to be." concludes the reporter, " httle reason to doubt, 
judging from the results of these trials, aud from others which were 
uot so well conducted, that the alkaline salt has not the antiscorbulio 
properties which have been ascribed to it." It may be added, that it ia 
-ftpt to disturb the digestive organs, aud tbat it has a disagrecB,ble taste, 
I and is very much disrehah'ed by the patient. 

I Neither in Ihe blood nor in the food of^'wb'iHe patitnlt ii there any 

marked dejtcienry of Pofath. It nould be almost sufficient here to 

state that the converse has not been proved, but we may go somewhat 

tnrther than this. Becquerel and Bodier have found that in tlie blood 

of scorbutics there is an excess, instead of a deficiency, of the soluble 

ults of the alkalies. A similar result has been arrived at by Mr. Busk. 

I He finds the proportion uf salts in heullhy blood to be 6'8 in 1000, 

\ whereas in three cases of scurvy occurring on board the Dreadnought, 

' the amounts of the same were 9-5. lO'S, and 11-5. It is unfortunate 

that the nature of these Balls, whether moBt of So(b or oi' Polasli, was not 
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inquired into. (Bimon'i CAemintiy, traailated hy I}r. Day, vol. i. p. V: 
Ab to Che food of scorbutiffl, I liave nJri-aily alluded to lie Btatement ^ 
ChriBtiBon, confirmed by general experience, that Scurry is i 
met with in individuala of the |[i;,'her classes, who have long lired t 
B perfect mixed diet. I hare also stated that the .food enteo by bi 
oontaiuB Pol&ah iu abundance. Tn spite of the elaborate and ingcnioi 
argument of Dr. Garrod, it seems to me that there can be little or u 
doubt that the free vegetable ai^id is the actire or curative agent i 
L^mon-jaiee and antiacorbutic vegetables, and that Potash ii 
scorbutic ia any sense whatever. 

But it ia probably not only Citric acid that is efiScatnoia 
for it appears that some other vegetable acids, and vegetabloj 
which do not contain Citric acid at all, may be used witi 
advantage in scorbutic discuses. Various wild herbs, some o 
which contain Oxalic instead of Citric acid, have long been in^ 
use among the poor for this purpose. Among these. Dock, 
Sorrel, Wood-sorrel, and Stoiiccrop may be mentioned. Such 
herbs have been long employed, and rccomui ended by autho- 
rity. Dr. Mead, in 1751, advised the use of Scurvy-graw 
and Brooklime, both of which contain Citric acid, — also of 
Lettuce. He likewise made particidar mention of the Herboim 
Brilannica, which seems to have been the ^reat Dock, Rume) 
hydrolapathum,* 

As bearing on this therapeutic resemblance between Citr 
and Oxalic acids, it may be observed that Dr. B. Jones I 
found the former prove poisonous to animals when given ifld 
large doses, in the same manner as Oxalic add. Next in t 
series, but probably less cficctive, may be enumerated t 

* The same physician appears to have anticipated some of the modem 
applieatioiiH of Lcmon-juioe. He emplaycd it io livor-diseaaes gencndly, 
among which he included a number of dyspeptic and gouty disorders. 
He gave it in aix-dnu'hm doses ; and says that he employed also ij 
similar cases taponaeeoui medicines, and rhubarb. These romedie4,.^ 
apparently het^rogeneoua, were recognized, then as now, to be useAiI.'l 
in the same cases. For we have just seen that I^mon-juice, Alkalio^jT 
Chol*g(^ue8, and Tonica, are all more or less applicable in diseases oTl 
the Arthritic group. 
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other kindred acids. Tartaric acid, aa contained in Super- 
tartatc of Fotash, as well as iu a separate form, has been 
found of some use in Scurvy. Malic acid, as contained in 
the stalks of Rhubarb and berries of the Mountain Ash, is 
Ukewise possessed of some antiscorbutic virtue. The advan- 
tage of Acetic acid, or Vinegar, in the treatment of Scurvy, 
has been much debated. It baa probably some remedial in- 
fluence, but is less active than the rest. To Lactic acid, the 
interesting animal analogue of the vegetable acids, the same 
power probably estcuds in a certain degree. By reference to 
this acid, some have explained the alleged antiscorbutic pro- 
perties of milk — supposing that it turns sour in the stomach. 
And it is curious to read that an old naval physician. Dr. 
Harness, was accustomed to cure scorbutic ulcers by the local 
application of the sour gastric fluid of herbivorous animals. 
(Dr. Daiwan's Annalu of Medicine, 1797.) 

It is almost needless to obscn'c that as Citric acid and 
Lemon-juice arc remedies of such acknowledged value, and 
these other agents confessedly inferior in efficacy, it would be 
■ most unwise in the physician to resort to the latter in the 
I treatment of scorbutic disorders, except in eases where the 
K'^)rmer cannot well be obtained. But the analogy between 
litiie operation of these various but similar acids is at least a 
1 Blatter of great scientific interest. 

These acids cannot remain in the blood. They pass out of 
lit, and add nothing to it. But they cure Scurvy, and they 
I doubtless act on the Catalytic principle. Scurvy, or Purpura, 
a an active cachexy, not a pa.ssive one, like Aujcmia. It re- 
I quires a Catalytic agent to counteract it ; not a Restorative, 
t nmply suppl}-ing something to the blood. Such an agent is 
I the vegetable acid. It seems in siich cases to exert a purify- 
g power over the blood, of tlie exact nature of which we are 
\ not aware.* The scorbutic cachexy is probably not the only 
"Can we at will, by llirrapeutic aijedls. pi'Oilucc a JepunitiiiK 
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one which is thus combated. The great depression and ac- 
companying flns; of the tissues which results from the epidemic 
cold called Infiacnza, is wonderfidl; controlled hy a regctable 
add. Lemon-juice and Orange-juice are popular remedies for 
this disorder. 

It is probable that Asiatic Cholera may be comiected with 
a rapid and fatal df^eDeration of the blood, prudaocd far wmc 
septic inflncnce. j\jid there Gcems to be modi reason for sap- 
posing that those who are accustomed to the tise of the ve- 
getable acids as articles of diet, as in the cider districts of 
England, are rendered thereby less Uahic to the attack of this 
disease. The evidence on this point has been well summed np 
by Sir. Tucker, in a paper on the subject which he submitted 
to the Epidemological Society in 1851. 

OrD, \1. A.VTIPEBIODICS. 

Certain mineral medicines of the Catalytic division are em- 
ployed in the treatment of periodic disorders. 

An«nic is a medicine of considerable power, which, when 
given in too bu^ a dose, or indetxl when given at all in most 
cases, becomes a poison. It has already been shown to act 
in the blood, and to produce in it a nnmber of eSects of a par- 
ticular kind. One part of this operation is that it is capable 
of antagoiiixiiig the poisons of intermittent disorders, as also 
of rertain convulsive aflcctions and skin -diseases. In health 
a poison, in disease it pro\-es a remedy. But the dangennis 
natorc of its action is such as to demand consideiable care 
in the administration of the preparations of Arsenions aeid. 

Dr. A. T. Thomson states that the action of Arsenic is 
liable to eitaeerbations and reraisnions, and sometimes even 

rfiisrt on the (}-«l«ln. ani by hutening iLp tni'tamorplioais of matter, 
aid the remoial of a matfrlet morhi f" — Dr. GuUing Bird. Lamt*t 
Feb. 15. 1851. 
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intermissionB. Tims wc may suppose that there is a certain 
degree of aualogy between its operation and that of the 
malarious poison, by virtue of which it may perhaps exert a 
corrective power over the working of the latter in the blood. 
(Vide page 173.) Such an analogy could oidy esist in the. 
case of a Catalytic medicine. It is not ohsened of Quina, 
which is employed in interraittents on the Restorative plan. 
Arsenic is foreign to the blood, and is iu every way n Cata- 
lytic medicine. 

In large doses Arsenical preparatious act on the stomacli as 
irritant poisons. Some of them have been used externally as 
Caustics, especially in Lupus. But this is a kind of action 
that docs not concern ua now. 

The officinal solution of Arsenite of Potash was introduced 
into notice hy Dr. Fowler, and is the chief preparation of 
ArNcnic employed. Do Valangin's solution contains a Tcr- 
chloridc of ArBcnio, and is of less than half the strength of 
the others. Both of them are used in Ague. Some recom- 
mend, in all eases where Arsenic is used, to begin with small 
doses, as two drops of Fowler's solution three times a day, 
and gradually to increase the quantity ; from the idea that 
the system will thus be enabled to tolerate the remedy bet- 

" ter, and that irritatiou of the atomaeU will lie avoided. Mr, 
Hunt deprecates this practice, and recommends regular doses 
of three to five drops, or more. It may he safely continued 
during the paroxysm of Ague, which is a plan that is gene- 
rally considered to be unachisable in the case of Quina. The 
latter may be given in a very Ml dose between the parox- 
ysms ; bnt this cannot lie done with Arsenic, for the eonse- 
qnences would be dangerous. It is best in all cases to give 
the Arsenic after a meal, on a full stomach, as then it is 

; less likely to irritate, not coming directly in contact with the 
coats of the stomach, and being diluted by the food during its 
absorption. 
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Arsenii! is iiBemI in other mtermiriEiu: disorders besides 
A^ne, as in liie varioos kinds ot intEnnirtenc neuralgia. It 
bas bt!en ^en in jome Torietie* ^f inti^nninKnt pnlae which 
are hoc doe cu orgnnit? disease or dit; heartL Dr. Darwin 
cured a case in which die beats ot die heart intermitted re- 
galarir once in everv three or d)iir times^ by die administra- 
tkxi. of tbar drugs of a samraced :soiiidun of ArseniocB acid 
diree times a daj. 

The pceparacbns of Arsenic have even been a'^ed in some 
cases of Gascrodynxa with consideraoLe adranta^. In these 
instances the disorder of the stomach :£enerailT a^^snmes an 
intermitteic fi^nn. It has beea sii^posed by some that Ar- 
acnie in such diaonhars acts drrecdr upon the nertes; bat 
it appears to coontaract aS die maoiiestatioiis of thk intn** 
mittent pocsoo. whedier Local or general, by the ;suQe action 
in the hkxxL ; Fide po^ ^7S 

Several attempts have been made ac dit&reiit times to dis- 
corer a sohsdtn&f for Arsenic* and a cheaper remedy than 
Qidnine, for the treatment of A^ue. Iron is employed with 
adianta^ in old chronic cases attended with Anaemia ; bat 
it » not of aerrke by coanteractin^ the iatermittent, bat by 
lemedyii^ the amMnic coadidon which eoex^ts with it. 

M. Piorrj, in the coarse of some experiments made at the 
H6|xtad de la Pttie at Paris, has found coaimon salt id half- 
oonce doses to be Tcry efficient. In his opinion it is more 
efficacioas than Arsenic, and second only to Qiunine, in the 
core of this disorder. The suggestion is a Taluahle one ; bat 
the dose is Tery bulky, and it would be difficult to prerent it 
firom causing Tomiting in many cases. 

Alum is another medicine which has been recommended in 
Ague. It also appears to act on the Catalytic plan; but it 
ban not been often employed. 

The compounds of Arsenic are found to exert a curious 
antiHCptic influence on dead animal tissues. They particu- 
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larly prevent tlecoinpositioii in animal nicmbroiiea, by virtue 
ol' a corabiiiation wltich Arsenic forms with Gclatiae. Licbig 
bas founded on these facts a theory of the medicinal action 
of Amenic, [Anim. Chem., part i. p. 206.) He supposes tliat 
such substances as Arsenic and Mercury may be able to arrest 
contagious and other disorders in the system in the same way 
tliat they control putrefaction out of the body. The use of 
Salt and AInra in Ague might seem at first sight to counte- 
rance sncli a hypothesis as applicable to the treatment of this 
di!>ease. But we know that Arseiiic does not stop all fcrmcn- 
tations. The grain of wheat will germinate, and its atareli 
be converted into sugar, after it has been steeped in a solu- 
tion of Arsenic to protect it from vermin. And Gelatine, for 
which Arsenic has an affinity, has not been proved to exist in 
healthy blood. 

The compounds of Mercury, the operation of which in 
Syphilis is sought to be cxplainetl on these grounds, are not 
nearly so antiseptic as many other minerals. If this theory 
were correct, then all Catalytic medicines, and all antiseptic 
substances, should he of equal efficacy in all morbid processes. 
But this is far from being the case. Many substances which 
are distinguished for their antisqttic powers are found to have 
no inHueuce whatever on the progress of these disonlers. Are 
Acetic aeid and Creosote of any use in Agiic ? Does Alco- 

Ihol prevent the drunkard from contracting Syphilis ? Attd 
if Arsenic, Alum, and common salt, act solely by arresting 
fermentation, how is it that they have no control over the 
BUp[»oBcd fermentations of Syphilis and other diseases? Tlie 
explanation required must needs be more Bpeci6c and par- 
ticular, 
whi 



OnB. VII. Anticonvulsives. 

I have already sought to show that the metallic substances 
which are used in the treatment of spasmodic disorders act 
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ill ihe blood, and tend to csUbU»h in it a set of actiaiiB trf 
a peculiar kiitd. I am able to add little respeeting the ra- 
tionale of their action to that which 1 hare swd of the ope- 
ration of Catalytic mediciucs in general. It is certainly very 
myEterious ; aud it is perhaps mainly on this account that 
some have been induced altt^lher to deny it. But a denial 
so grounded is disingenuous and wrong, for we must often be 
content to know and to receive many things that we do not 
understand. 

Con%nilsivo disorder* are in some cases entirely dependent 
on a condition of the nervous system. In other cases they 
arc mainly connected n-itli a certain state of the blood. Dis- 
orders of the first kind arc probably not at all under the in- 
fluence of these Catalytic medicines. But the more decided 
the eonnectiou between any of these diseases and the coii' 
dition of the blood, just so much the more marked is the 
power over it possessed by a medicine of Ihb group of Anti- 
convulsives. 

Perhaps the most evident and characteristic of these agen- 
cies is that of Nitrate of Silver in the cure of Epilepsy. The 
Acetate of Lead, and the Ammonio-sulpliatc of Copper, have 
been used with advantage in the same disorder. Dr. Babing- 
ton strongly recommends the Sulphate of Zinc, given at first 
in small doses, and then gradually increased, so that it may^ 
not produce vomiting. 

In the treatment of Chorea, Arsenic is highly esteemed aud 
recommended by Dr. Pereira. 

In Hystena these medicines are all probably more or li 
applicable; but on account of the obstinate and multiform 
nature of this disease, their use in it is less obvious than in 
Epilepsy and Chorea. Hysteria, too, is more under the in- 
fluence of Nerve-medicines than are the other two diseases. 

The great objection to Silver, in whatever form given, is 
that ite salts are liable to he reduced in the system, and it 



I 
I 



HEMATICS. DIV. II. ORD. VII. 



227 



thus tends to produce a permoneat discoloration of the skin, 
either browning it or coramuiiiwiting to it a dull leaden hue. 
This naturally constitutes a strong ground of olijectioii with 
the unfortunate paticut, who woidd often prefer to be left 
alone with hiB fits than to be turned blue for life. 

M, Gcorget supposes that the advocates for the use of 
Nitrate of Silver in Epilepsy employ it on the principle of 
counter- irritation, saying that they attempt to cure a dis- 
eased brain by cauterizing the stomach. (Phyitioiogy of tlif. 
Nerv. System, vol. ii. p. 101.) But I am not aware that any 
English therapeutists have adopted this liew of its mode of 
operation. The dose of the Nitrate of SUver, and the state 
of dilution ill which it is given, would certainly prevent it 
from manifesting any such action. And we should not he 
warranted in supposing that any of the medicines of this or 
any other order of Catalytic remedies could act in so direct 
and so easy a way as that, even if it were possible. 

Some have supposed that Nitrate of Silver cures Epilepsy 
by diminishing an irritable condition of tlie stomach. But 
it is observed by Dr. Percira that the existence of this irri- 
tability in all eases of Epilc^^sy is a mere assumption. The 
solution of this salt exerts, according to its strength, an 
astringent or caustic action on all mucous surfaces, and thus 
improves their conditit>n when they arc relaxed, iuHamed, 
irritable, or ulcerated. The occasional benefit which follows 
the adminiatration of the preparations of Silver in Gastro- 
dynia may be referred to an action of this kind. The action 
of Arsenic iu some iutermittent varieties of this painful af- 
fection has already been mentioned, and is explained in an- 
other way. Caustic substances probably act locally in these 
cases; but Arsenious preparations exert an Antiperiodic in- 
fluence in the blood generally. 

Tetanus is by far the most incurable of these convulsive dis- . 
orders. Arsenic and other medicines of this order have l)eeii 
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recommended in the treatment; bat aithoogh some cases 
ap|)ear to be partly connected in th^ first origin with a cer- 
tain condition of the bloody this di^se^e is Tery little imder 
the influence of blood-medicines^ or indeed of anj medicines 
at all. Neurotics can onlj combat a functional oror; they 
are pow«riess against organic derangement. So that when we 
tiud a convulsive disorder that depends sinqplv and solely upon 
a nervous lesion^ we shall in most ciaes have to confess^ to 
oar misKMrtune and scnow, that it is enturely beyond our 
control. 

Skin diseeases are both caused and cured in a variety of 
ways. Some are produced by external influences. They may be 
brought on by u^ie inritatkin^ as certain kinds of Eciema and 
Herpes^ and are then to be treated with soothing unguents 
or cool lotions. Or thev mav even be connected with some 
external organisation, of a vegetable or an animal kind, as 
RNrrigo and Favus are traceable to a parasitic fungus,* and 
Scabies is accompanied by the deirelopment of a species of 
Acarus. Others are due to some wrong in the digestive pro- 
cess, or to a plethoric condition of the system. Urticaria is 
an example <^ the former. Acne of the latter. They may ge- 
nerally be treated most etfectuallv bv the exhilntion of salines 
• • • 

and rhubarb. 

A third class of skin diseases are due to the existence in 
the blood of certain poisons cur peculiar morbid conditions. 

* " The regctable orgmaimu» found in diseases of the skin are not 
to be looked npon as the ori^dn of the cfisease. bat as being dereloped 
in textures prerionaly morbid." — Dr. Balf^r—^Outlimes ^ Bo*amy^ 
p. 365). I aI«o very much donbt whether these eruptions, at least in 
all cases, are dependent solely upon the Fungi, which perhaps may 
often be a symptom, and not a cause. I beliere the abore-mentioned 
disorders to be generally more or less under the influence of Anti- 
•quamic remedies. 
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The eruption may constitute one only among many symp- 
toms of the action of this poison, or it may be the chief or 
only symptom. The former is the case in Syphilis and the 
Eruptive fevers. It is with the latter kind that we are now 
concerned. 

There are two modes by which we may get rid of tlic 
poison that causes the eruption— Elimination and Counter- 
action. The first may sometimes be effected by the use of 
Purgatives, Sudorifics, or Diuretics. 

Bnt I have classed in this last order of Catalytic blood- 
medicinos some remedies that have proved uselid in counter- 
acting the causes of these diseases. The eruptive disorders 
alluded to are all connected together both in their symptoms 
and treatment ; but because the squamous diseases. Lepra and 
Psoriasis, are the most characteriatieally under the influence 
of these remedies, the latter have been named Aiitisquaraics. 

Arsenioua acid, as contained in Fowler's solution, a remedy 
already twice named among Catalytics, is also the mos^t 
powerful of these Antisquamic agents. Mr. Hunt considers 
it to be a specific for all skin diseases that are not syphilitic 
in their origin, Besides Lepra and Psoriasis, it ia found use- 
ful in Eczema, Impetigo, and Lupus. In the lost disorder it 
has been used both estcmally and iutenially, seeming to be iu 
both cases specific iu its action. Thus we find in these skin 
diseases another siwcial antagoniam for this extraordinary me- 
dicine, which has already been shown to be of considerable 
efficacy both in periodic and convulsive disorders. 

Pitch or Tar is another remedy which seems to he capable 
of counteracting the scaly disorders. It may be either ap- 
plied externally, or given internally iu doses of ten to twenty 
grains. It has been recommended for employment in some of 
the other sliin diseases, but its advantage iu them is not so 
obvious. When it is applied to the skin, some one of its prin- 
ciples is probably absorbed. Pitch, as a remedy for Lepra, 
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i* n^mpanttiwly of nxcnt intniduction, but its cSicaej htM 
iklnwlv btvii tTnr widely ackuowlcd^eil. 

I'iiicturc of Cuitharkks uid Acetate of Potash, botb diu- 
leticv, haTe been eru|>loy«d in Lepn to elimiiuite the materiet 
marii ffom the blood into the iirinc, aiid have sometimes ap- 
peuvd to ntocecd in so doing;. But in this, as iu many other 
OkMM^ oouutanciioik is both easier and more certain than cli- 
nunatkin. Tike ^rstem itself aatandly attempts this cUmin&- 
tioi), luul «rbci\ it fiuds it impo^ble, we often gain nothing 
hjr ur^tji; it. 

1 ucixl scarcely say that tbcse remedies are applicable only 
in siniplv Lcpnt aud PsoriaHS, and not iu the ayphiUtic form»| 
of tlkUM.' crujitions, which ate treated best by ^kfereufy, or by 
other tiiedii^iws vi the second order of Catalytics. Theae 
Sy|ihilitic cniptioiks ara distiupmhed by a coppery or a livid' 
ttreyish coUnU', and by the absence of itching. 

Siil[Aur Itas bet^ used with benefit in Eczema, Impetigo, 
and Lepra. It may be administered extoually in the form 
of fumigatiuu or ointment, or iutcniaily in eonilunation with 
an alkali or with Iodine. Iu the case of Ecxcma and Im- 
pctigOi the fumi^don and internal administration are pre- 
ferable, as the (Hutment is apt to luerrasc the eustir^ irrit»> 
tiun. In the c\m of Lepra the mineral waters of Uarrowgats. 
and oUicr plaec», oontuiuiug Sulpliurettcd Hydrogen gas, have 
been much reeommended. Thus we have iu Snlplior a third 
Antisquaioic medicine. It is more or less aseful iu all non- 
syftliilitie cutaneous disorders. Dr. Bti^ess has found sul- 
phur ointment and fiimigatious to be very useftd in PatmaBis 
palmaris. (On Ei-uptions of I he Face, elc, p. 2i9.) 

Tliough Sulphur soems to aet speeilieally iu the treatment 
of these disorders, tltere is another disease of a similar kind 
which it lias been siippotted to cure by a mere extenud agency. 
This is Scabies. Some have fancied that even here it acted 
i>pecificaUy, and that this also was a Uood-dtacaec. 
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Scabies has long been attributed to an external cause, an 
insect, or, more correctly, an arachnid, wMcb, by burrowing 
in the skin, ia thought to produce the vesicular eruption. The 
Acarus Scabiei, or Itch insect, was discovered in 1179 by 
Abcnzoar, the Arabian. In 1687 Dr. Giovanni Bonomo ivrote 
a fidl account of it in a letter to Bedi of Florence. It has 
been supposed that Sulphur ointments and Sulphur fumiga- 
tions have a direct external action in causing the death of thia 
Acanis, by the bodily transmission of which from one person 
to another the contagious nature of the disease is accounted 
for. 

Dr. Billing considers that the confirmation of this discovery 
has given the death-blow to an idea which, I think, will last 
as long as medicine ; viz. that certain remedies csert a spe- 
cial influence in the cure of particular diseases. (Principlea 
of Medichte, p. 75.) But we must not deny the existence 
of special agents, simply because we cannot understand their 
operation; for it is apparent in too many instances. iVnd 
&om the circumstance that Sidphur has proved beneficial 
when given internally in Scabies, as well as the fact that thia 
disease has often an idiopathic origin, I am thsposed to doubt 
tiie value of the inference which is drawn from the discovery 
.of the Acarus, and I still conceive that Sulphur exerts an ac- 
,.^n of a specific kind Iti this disease as well as in the others. 
This, too, is the opinion of many writers on the subject of skin 
diseases ; among others, of Dr. Biugess, an accurate and expe- 
rienced observer. • 

• On Erupliom qf lie Faeg, Head, and Handi, 1849.—" Several 

eminent dermatologists, who admit the existence of tho acaroB in Scabies, 

will not allow that it m the cause of the disease, but merely an accom- 

psnjring phenomenon. Thia ia my opinioa also." (p. 23&.} " I believe 

I that the ouirus, and the veaielea and pustules which ho undoubtedly 

i prodooeB in the skin, are, one and all. Bymptoms of some peculiar dio- 

I 'ordarod condition of the iystem, which wo are b« yet unable to ezphun." 

~ I. 233.) We may believe Uiia without committing ounotves to the 
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Some other interual remedies, and many otlier i 
applications, Lave beeii used in Skin diseases ; but these that 
I have mentioned are the only ones that appear to exert 
something of a sjiecial aetion in all cases, Arsenic is perhaps 
the most universal in its apjilicatiun. It often happens that 
when this remedy entirely fiuls, the cruptjon is connected v 
a constitutional taint of Syphilis. When there is a BuspicioB 1 
of this, such a remedy as Donovan's solution, containiug botii I 
Arsenic and Mercury, is peculiarly applicable, because capable | 
of acting in a double way. This medicine also contains I 
Iodine; and either this preparation, or the Iodide of Potas- J 
aium, should be prescribed when the skin disease appears to I 
be connected with a strumous diathesis. 

As soon as the course of Arsenic is found to produce awell- 
irig of the face or irritation of the conjunctiiic, symptoma- J 
which denote the saturation of the system with the remedy, 
its administration should be suspended for awliilc. 

We have now concluded the subject of Hsematie medicines. 
I have said that this class has been very generally neglected 
and overlooked by writers on the subject. For this reason, I 
and because there are some ideas respecting their action wbidi J 
I have thought it worth while to work out and to investigate I 
at some length, I have devoted more space to its elaboration 
than I shall l)e able to spare for either of the remaining 
classes, in the consideration of wliieh wc are not hkely to en- 
counter so many interesting and debateable points. 



Habncmannic^ absurdity abont Psora- The Sulphur nliii;h curca the 
Aitoaso maybe admitted intAthe Bystem by abHorjition, 'X'b en applied ei- 
terntilly. Tliat it U this Sulphur n liit.-h kills the itch insect \a an atiniinp-' 
tina nut quite borne out by tbo resalts of experiment. M. GrilB, of 
tiardiniu, and Dr. Bennett, of Edinburgh, Lave both sueeccded in killing 
thn venuin and removing the eruptions by the simple application of 
Lard or Oil, which ia BUppoxed to kill the Acarus bj stopping its respi> 
mtory pores. (Mont hlg Journal . Jan. 1S60.) 80 it may, after all, Iw 
tlie LurJ whicli is the vlfieaeious ingredient in the tiiilphur ointment. 
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Prop. VIH. — That a second claaa of medicines, called Neu- 
rotics, act by passing from the Mood to the nerves or 
tierve-centres, which they influence. 

1. That of these some, called Stimulants, act so as to exalt 
nervous force, in general or in particular. 

2. That otliers, called Naucotics, act so as first to exalt 
tufrvous force, and then to depress it ; and have also a 
special influence on the intelleclual part of the brain. 

3. That others again, called Sedatives, act so as to depress 
nervtms force, tn general or In particular. 

Having investigated at some length tlie action of Dlood- 
medicinea, we now comracucc the consideration of another 
daas of remedies, which differ very widely from the last iu 
tlicir mode of operation. 

The action of Haimatica is slow, but more or less durablej 
because it is evidenced in the blood; and a change in the 
blood produced by tlus action continues for a longer or a 
shorter time. 

The action of Neurotics, or Nene- medicines, is rapid ; but 
it is transient, and is soon over. A Neurotic medicine does 
not cause any change in the blood; and it cannot remain 
in it, but soon passes out. It acts by contact with nerve, 
apparently producing no lasting ehiinge even in nerve-fibre; 
and as the cause of the action cannot remain, the effect also 
soon passes away. Whereas Hematics, durable agents in the 
blood, are used to coiuiteract the causes of inveterate and 
chronic disorders; these Neurotics, which produce a transi- 
tory, bnt more or less forcible impression on the nervous sys- 
tem, are employed to rouse it when torpid, or to depress it 
when ovcr-eicited. Hematics are used to control diseases; 
Neurotics, to counteract sjinptoms. Rarely of use in chronic 
Idood-disorders, they are given mostly in the temporary emer- 
genciee of acute diseases. But it is obvious that even a tern- 
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porary ngrat tuar pro\-e of permancDt eSBcocy by remedying aM 
trmponuT cmcrgcticy. 

It wfts ffTasiblc to attempt some explanation of the actions 
of me<)iciu(>» iu the blood, occasionally more or less analogous 
to known clicmical influences. Bnt the agency of ncrve-rae- 
ilicines is of a far more incomprehensible kind. When we 
consider that little or nothing is knon*n, or can be known, 
tilxnit the ultimate causes of sensation, or motion, or nervous J 
escitemrnt, there is no need for wonder that we find ourselves | 
At a loss to rxploin the operation of medicines that influence ] 
tht^ai' conditions. 

Thus 1 must ehicfly limit my remarks on Neurotics to de- I 
lining what their action U, tiuding it im)iosdblc to state with 
certainty Aotf they act. And the field of inquiry being so 
limitctl, it fulluw» that there is much less to \k said about 
them tlian had to bo said of Hsematics, 

Nearly all the powerful poisons that act after passage into 
the blood, belong to this class. Their action in most points 
of \-icw is such as completely to cxcee<l our means of com- 
prehension. 

Sudden death may be produced by it. But there is no 
apparent cause for tliis, TVe find no erosion or perforation 
of the coats of the stomach or intestines; no mechanical dis- 
organization of the tissues, or chemical change in them ; no 
heemorrhage, or vascular disease ; no rupture of nene-fibres. 
Whence then could death have arisen ? How could the mere 
presence of a few atoms in the blood, — half a grain, one 
twentieth, or even one-fiftieth of a grain, — how could this ap- 
parently contemptible influence have produced so essential a 
derangement of the vital functions, as to stop them altogether ? 
It is impossible to answer. 

The action of such remedies in the sudden causation or 
alleviation of ncnous symptoms, when applied iu the cure of 
disease, is equally wonderful. How arc we to account for 
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tlieir different actions on different nerves ? How is it that 
Opium contracts the pupil, and Belladonna dilates it ? — that 
Digitalis affects the heart, and Stramonium the respiration? 
— that Prussic acid will cause convulsions, and Hyoscyamua 
delirium ? In what way arc these various operatiooB brought 
to pass? It is impossible to answer. 

Though it is, I say, quite impossible to frame for any one 
of these questions a certain or satisfactory reply, on account 
of the manifest insufficiency of our acqiiaintance with the 
details of such actions as these, yet I may now venture to 
repeat an idea which I have alrea^ly referred to at the com- 
mencement of this Essay (p. 3-1), and state my belief in the 
bare possibility of the operations of Neurotic agents being" 
explicable upon mechanical grounds. It is generally believed 
among scientific men that each particle of a compound body 
is made up of a number of indivisible atoms, each of which 
IB inconceivably minute in size. And as these compound 
bodies have each a peculiar chemical constitution, so must 
each of their ultimate parts be composed of a pecuhar ar- 
rangement of simpler atoms, and thus have a certain shape 
of its own, more or less different from the shape of every 
other compound atom. Both the substance of a nerve, and 
the active part of a nerve -mcilicine, consist of a number of 
definite compound atoms. And it is possible that the atom 
of a stimulant mcdicitie may be of such a shape as that it 
shall be unal)le to coincide with, or to fit into, the scries of 
atoms forming the sensitive surface of the uervc, and tlius 
irritate this when brought into contact with it ; and that the 
compound atoms of a sedative may so arrange with these 
nerve particles as to fit among and extinguish the salient 
pouits, and anuihilate their natural sensibility. We learn 
from the phenomena of tlie senses that the nerves are very 
much under the influence of mechanical impulses of all kinds, 
and particularly minute and inappreciable impulses of this 
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description. Another fact which gives additional crcdibiKi 
to sueli an idea is, that those Neurotic Bubstanccs which are j 
chemically alike arc in general alike also in their iuHueuce on J 



Tlie particular way in which nerve-medicines affect diBep- 1 
cnt parts of tlic nervous syatem might perhaps be explained I 
by supposing minute chemical differences in the composition I 
of the atoms of which those parts are constrnctcd, sufficient I 
to alter tlieir relations to the atoms of certain remedies. If 1 
wc adopt tlic Atomic theory, we must perceive that no two I 
chemical bodies can be precisely alike in the shapea of their j 
particles. This various dissimilarity might throw some tight I 
upon the many shades of distinction between the operations J 
of Neurotic medicines on different parts. Thus, as a general ] 
rule, both Morphia and Atropia arc paralyzers of motor nerves. 
But they do not act alike on the Ciliary nerves by which the 
motions of the Iris are controlled. Wc may suppose that j 
there is a certain chemical ijeculiarity in the particles of these [ 
nerves, by which they are puabled to coincide with the atoms , 
of Atropia, and are thus blunted and paralyzed by them ; but 
are, on the contrary, stimulated and excited by the atoms of 
Morphia, which have the contrary action, because unable, on 
account of their relative shape, to dovetail with these atoms. 

This idea is, as I have said, purely conjectural and fictitious, 
and is indeed likely to remain so; for the tiling is not by its 
nature susceptible of proof, nor is it even possible to inquire 
into it. And I have only thought it worth while to explain 
it at length because it is deBirablc that every statement which 
is made, however improbable and unworthy of credence it may 
seem, should at least be placed in as clear a light as possible. 

A chemical theory lias been lately suggested to account for 
the action of Narcotica in particular. It is an e\])lanation to 
which I cannot give my own adhesion. (Sec below.) 

The action of a Nem'otic is readily distiiiguie-hcd fi-oni thiit 
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of Rtcmatic medicines by the fact of its exerting a rapid aud 
nell-mai-ked influence uf some kind on the nervous system. 
As it is impossible that the medicines contained in this class 
should remain in the blood, they therefore pass out of the 
blood through the gland», and in so doing generally act as 
Elimiuativcs. Tliis their secondary action will be suljse- 
qucntly considered. It is generally of less imjiortance than 
their action on nerve ; with the c.tception of some which, as 
vohitile oils and resins, exert a very feeble Neurotic action, 
but are comparatively powerful as Eliminatives. In this ease 
the secondary action becomes the more important of the two. 

The most dangerous symptoms of disease are evidenced in 
the nervous system. Neurotics are employed to control these 
symptoms as they arise, but Hematics are used to combat the 
cause of the disorder. As to their relative efficacy, there is 
an advantage and a disadvantage on each side. Ou the one 
hand, nerve -medicines are more numerous and more powerful 
thau blood- medicines, aud thus in the control of symptoms 
they arc wielded with more immediate certainty tlian the 
others in the counteraction of diseases. Ou the other hand, 
the symptom tliat is dreaded is only relieved for a time by 
the Neurotic remedy, while the morbid condition that caused 
it continues, and will perhaps cause it again ; but when a dis- 
order is remedied by the employment of llsematic medicines, 
it is more or less permanently cured aud put au end to. 

In the above Proiwsition I have endeavoured to state as 
much as we know with certainty of the action of Neuixitics. 
To this certainty I have already ventured to add a surmise, 
on which no certain reliance can be placed. But evea if the 
theory of the action by atomic shapes should be rejected as 
improbable, because affording too easy an esplouation of a 
naturally inserntable operation, it would still seem likely that 
these medicines may take effect by exerting some minute and 
imjKreeptible iuHuence on nerve-fibre, or producing in it some 
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inappreciable disorganization or change, which has the effi 
of altering the natural performance of its functions. The t 
effect of mechanical concussion or shock, which may produce J 
death by minutely disarranging the particles of the nervous \ 
centres, presents an obvious analogy to the sudden and re- 1 
markablc action of some nerve-poisons. 

Having offered these vague suggestions as to the ultimate I 
modus operandi of Neurotics, I will now proceed to divide the I 
Proposition in which tlieir more obvious action has been stated T 
into a number of minor proiwsitions. Thcae apply to the 
whole class. The three divisions will be afterwanU shortly 
considered separately. 

rn, p. 1. — That Neurotics are medicines which pass into the 

blootl. 
tn. p. 2. — That their action is evidenced by a change in one 1 

or more of those functions which arc attributed to I 

the nenous system. 
m. p. 3. — That it is necessary that they should pass from the 

blood to that part of the nervous system which i 

influenced by thera. 
m. p. 4. — That they are of use in an over-excited or deprcsaod ' 

state of the nervous system, 
wi. p. 5. — Tliat they are transitory in action, and cannot re- 
main in the blood. 

Some space and labour was required in the proof of the 
minor propositions relating to Hsematics, for among them were 
included some things that ore not universally acknowledged j 
but the above account of the action of Neurotics concerns 
matters that arc very generally admitted, and will not occupy 
us nearly so long in its discussion, 

111 the first place, it is aftirmcd that Neurotic medicines 
pass into the blood. In the consideration of Prop. II. it was 
shown that all of them, — whether vegetable alkaloids, vola- 
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tile oils, resinB, or mineral sabstances, — were more or less ca- 
pable of being absorbed. That tbey do pass iuto the blood 
IB proved by tbe fact that many of them have been detected 
there, as well as found in the secretious into which they miist 
have entered from the blood. Ammonia, Hydrocyanic acid. 
Antimony, Asafoetida, Turpentine, Alcohol, and Camphor, — 
all of which are Neurotic agents, — have been chemically de- 
tected in the blood byTiedcmann and Gmelin. A atill larger 
number have been discovered in the urine by Wiihler, par- 
ticularly of volatile oils and odorous principles. The active 
principles of Opium, Belladonna, Stramonium, and Henbane, 
have been detected in the same secretion by others. 

Thus Neurotica pass iuto the blood. That they act after 
this absorption, and not by contact with the mucous surface, 
was proved in the consideration of Prop. I. 

The second minor proposition is borne out even by the 
names by which the recognized action of these medicines is 
distiuguislied. Considered as a class, they have no action on 
the blood, but their influence is quickly and obviously exerted 
on the nervous system, or ou the vital fnnetions which arc 
universally attributed to that part of the animal frame. Sti- 
mulants are so called because they are found by experience 
to exalt nervous force ; Sedatives, because they depress it. 
Thus Ammonia is given to prevent Syncope, caused by a 
weakness or failure in power of the nerves of the heart ; and 
Aconite is prescribed to relieve pain, caused by an over-ex- 
citement of the sensory nerves. Though in these examples 
Ammonia acts on the centre, and Aconite on the peripheral 
nerves, yet they are both capable of exalting or of depressing 
nervous force in general. But neither Stimulants nor Seda- 
tives, as defined by me, exert any marked influence on the 
intellectual part of the brain. They do not afi'ect the phe- 
nomena of mind, or of the four special senses which are 
immediately associated with it. This influence is confined to 
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It is proved that the action of nerve-medicines cannot be 
jiropagated by nervous connection, but that passage in the 
pireulatioD is necessary ; that tlie eourae of the latter is suffi- 
ciently rapid to accouut even for the action of Hydrocyanic 
add; and that, however near a medicine be introduced to a 
ncrvoiis oi^an, it does not affect it unless it be allowed to 
reach it. The nerves arc not naturally constituted for the 
conduction of medicinal impressions, but only for the passage 
of impulses of volition, sensation, or emotion. And this eri- 
dently forms a powerful safeguard to the system against the 
effects of a poison. The assertion is further maintained by 
the fact that the action of a Neurotic, when applied topically 
to the part which it tends to influence, is the same as that 
which is exerted by it on the same part after absorption. 
Opium, Strychnia, or Aconite, will evidence their peculiar ac- 
tion, when applied to a hare nerve. And lastly, some nerve- 
roedicines have actually been found after death in the sub- 
stance of those nerves and centres which had been affected by 
them during life. 

Tlic use of these medicines in the treatment of disease is 
defined in the fourth minor proposition. They have, I believe, 
no influence in the blood. They are not employed in slow or 
long continuing diseases. Their applications depend on their 
known physiological tendencies, already stated. Abnormal 
deviations from the proper functions of the nervous system 
are rectified by means of the influence wliich Uiey exert over 
the nervotis organs. 

"WTien the powers of life are sinking, the nervous force on 
which life depends may perbajis be roused by a strong Stimu- 
lant, and maintained by its repetition. Sometimes the emer- 
gency may be thus postponed, and the danger escaped. 

In violent inflammations and fevers, when the action of the 
lieart is so violent, and the nerves that control it so excited, 
as to place Ufe in peril, we may do good by the administration 
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monly understood to be Stimulauts, But as the remedies of 
the second order obviously exalt nenous forcGj the term ap- 
plied to the others on that ground could not consistently be 
withheld from them, although their action is more limited 
aud local iu its nature, being confined to a ccrtmn part of the 
bofly, and to certain nerves. The same remark may be made 
of the order of Special Sedatives, which will soon have to be 
cousidered. 

Ord. I. General SiiMrLANTs. 
{Mineral stibslances. — Ammonia and its Carbonates, fbos- 

phoruB. 
Animal AKfis/ascps.— Miitik, and Castor. 
l^egetabk* coiUaining vohlile oiU. — The aromatic Lahiata;, 
Composita;, and Umbclliferffi. Cloves and Nutmeg. Cin- 
uamoUj Caesia, SasEitfras. Rue, Barosma. Tlic Auran- 
tiacete. CancUa. Valerian. Mustard. Cajuput and Pi- 
menta. Hops, Juniper, Turpentine. Cardamom. Onion. 
Vegttubles containing acrid principles. — Senega, Horse- 
radish. Serpen tary. Caacartlla, Pepper. Coutrajerva. 
Ginger. Capsicum. Mezcreon. 
Rennaus eubttances. — Guaiacum. Mastieh, Olibanum, Myrrh, 
Elemi. Copaiba. Peru, Tolu. Asafcetida, Ammoniacum, 
Galbanum. Benzoin^ Storax. Pine resin.) 
Tliis list of General Stimulants is long, but it might even 
tie further extended. The majority are protluccd by the vege- 
table kingdom. The acrid principles to wluch some owe their 
I power are intermediate in nature lietwcen volatile oils and 
resins. Some of them are volatile, like the former ; others 
fixed, like the latter. Some of tlie resinous prodiiets eoiitain 
also a volatile oil. The principles of Capsicum and Mczereoii 
are very similar in their chemical nature to the true resins. 
(F>rfepage79.) 
Tliese remedies diiler very much in power, hut their influ- 




^tfe^^^btieOTileBrfMnn. Bat lia ncr (^ Adr 
.■^■■«i« ^[iiri lo HB !• be aao ^iilBi; iir all «f Uieb 




II rill ■jili^u. It IB faand ta fae i 

haU tkraogb IW «K ; fay whkfa mouM it ODoU t^Oj fam 

t ooce nto the eenbnl dmbtian.* Dr. Peran dmiki Uut 

"f— ■""'—* ID the fiqind fand it csn otAf pMS tato 

ood w a lA, being nmtnli»d by tbe stoanadt-add. 

I this caae it oonid only act before abocvptioii. Bat it is 

e that it is too difiiisibie and tno ixpidlT abaorbed to 

i entirely m> Deotralized; and besddes, its opentkai wben 

• Dr.Ua^«aiipR:fenb>beUen!tbalttwa,«heBiabaMt''(M(^ 
rt aad napiratioB, by a reflex pvopagatioaof it*p«aga*t iaVMBOB 
■ tbenaMi Inadm of the fifth pair." bvt IwMfcaotricdgcalbatwbiB 
o Ibe •hmadi it Mta aftn- ■baotpboB. Tben Mcaa to be •■■■• 

r lalhi*. 



NEUROTICS. DIV. I. OBD. I. 245 

inhaled is the same a» when ingested, which seemB to point 
to an agency after absorption in the latter case. For when 
inhaled, it must be absorbed in the free state. And to sup- 
pose that it acts by stimulating tlic nerves of the stomach 
only, is to receive a thing for which we find no parallel in the 
action of medicines. ( Vide Prop. I.) 

Ammonia has been used with advantage in the prevention 
of Epileptic fits, being given just before their expected occur- 
rence. It could hardly be of use in this disorder unless it 
affected the brain. 

Other General Stimulants manifest this action on the brain 
to a greater or less degree. 

Phosphorus is a Stimulant. In small doses it quickens the 
pulse. It somewhat heightens the mental activity. It is 
said also to have an aphrodisiac operation, due to its powers 
as a cerebral exeitor. Volatile oils possess a certain influ- 
ence over the functions of the brain, as well as those of the 
oi^anic nerves. Cajuput oU has been used in Hysteria; em- 
ployed to control various spasmodic movements ; and adminis- 
tered in Typhoid fevers and Asiatic Cholera, to communicate 
nervous power. The fcetid gum resins are well known as 
Antispasmodics. The spasms which these medicines relieve are 
due to a fault in the nervous polarity, commencing generally 
ill the brain or nerve-centres, — -and are more or less subdued 
by general stimulators of the nervous fiiuetions. Copaiba, an 
oleo-resin, may cause a general febrile condition, accompanied 
with headache,— when given in large doses. 

So obvious is the cerebral power of some volatile oils, that 
Turpentine, in large doses, has been known to produce in- 
ebriation. It is not generally used for its Neurotic powers, but 
as a Purgative or a Diuretic; or else it might have been 
classed among Inebriant Narcotics. I have enumerated it 
above among volatile oils, It may be regarded as transitional 
between true Stimulants and Narcotics. 
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Most General Stimulants are without any marked influence 
on tbc mind; but stimulate the oi^anie and merely aiiimal 
function of the brain, and of the Sympathetic nen-e through- 
out the system. 

Concluding that General Stimulants have all more or less 
the power of esalting nervous force in general, we have still 
to consider some other questions relating to their action. 

It is maintoiued by some that Stimulants have simply the 
power of calling forth the ltc^^■o^s force which already exists 
in the system, and that they cannot create any more in ad- 
ditiou to this. But if this were the case, then the reactiou, 
or subsequent failure of nervous power, ought to be exactly 
equivalent to the first temporary increase of that power; 
assuming this increase to have been simply abstracted from 
the naturd resources. But we do not find it to be so. The 
reaction fi-om the effect of a Stimulant is always very alight, 
and often quite imperceptible. 

And there seems to he no a piHori reason why we shoold 
not actually cause ncrvou.^ force to be generated. We know 
that a galvanic ciurcnt, or even a mechauical cause, may in- 
duce it to be suddenly and powerfully manifested. I believe 
that a Stimulant is able actually to produce nervous action ; 
perhaps by an irritative operation upon nerve-fibre. So by 
continually repeating the dose of a Stimulant, as Ammonia 
or Brandy, it is possible to maint^ the circulation and nerv- 
ous energy at a certain level, without the occurrence of any 
reaction for a considerable period. 

But we must take care not to confound nen>oug force with 
ritat force. Tlie former may be very much increased, as in 
high inflammatory fever, without a corresponding increase of 
the latter. The advantage of a Stimulant is regulated by thia 
rule. When there is a failure in Wtal energy, no Stimulant 
will serve to prolong life, for it cannot communicate fresh 
vital power. But there may he no such failure of vital energy. 
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and yet a sudden or accidental deliciency of iiervoua force may 
serve to peril the continuance of health, or even the tenure of 
life. For a certain degree of this nervous force is necessary 
both for life and health. When it is diminished, all the func- 
tions must suftcr ; when it fails entirely, the circulation must 
stop, and death ensues. It is in these cases that a Stimulant 
medicine is appropriate. It does not do good by communi- 
cating rital energy, but by remcdyinj;; the want of nervous 
action, by which want the manifestation of the vital energy is 
subdued. This must always be borue in mind when the ap- 
plicability of Stimulants is under consideration. 

Some writers have complicated the subject by classing as 
Stimulants all medicines which tend, directly or indirectly, to 
commuuLcatc vital strength ; as Tonics, and remedies which 
counteract morbid depressing causes. This is in direct con- 
tradiction to the rule giveu above. True Stimulants are only 
of use by eounteracting that failure of nervous force which 
hinders the manifestation of the vital strength which is stored 
up somewhere in the system. For I have just observed, that 
to exalt nervous force is not necessarily to exalt vital force, 
but that anything which tends to destroy the former must at 
length repress and extiuguisb the latter. 

The above considerations apply to the action of these Sti- 
mulants ou the powers of the system generally. JJut they 
may act locally. Thus in moderate doses they promote diges- 
tion, by acting on the nerves of the stomach and iutcstiual 
canal, They increase most of the secretions in passing through 
the glands in the blood. In both eases they -exalt nervous 
force; but iu the latter case their action is of a particular 
nature, and will be treated of when they are considered under 
the title of Eliminative mcdicinea. 

To impress the system generally. Stimulants are used when 
there is a failure of nervous force on account of some sudden 
and acute disorder, without any material undermining of the 
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ntal cnei^es. bi loug chronic cases, where there is real a 
uutnifest vital debility. Tonics or blood-medicines are required. 
Bat in such a case as Syncope, or stoppage of the heart oa 
account of a sudden nervous shock. Stimulants are particu- 
larly appropriate ; also iu the latter sta^ of Typhoid fever, ! 
or of asthenic Pneumonia, or of Cholera, where the esiatence 
of life is endangered by a great loss of nervous power. Id 
spasmodic diseases, as Hj-steria, where the health is detcrio- ' 
rated on account of a derangement of the nerrous functions. 
Stimulants may be of use. 

Such then appears to be the modut operandi, and aoch are 
the chief apiilicatious, of the remedies belonging to the order 
of General Stimulants. Those of the next order exert an | 
action of the same kind, hut their field of operatioa is on a 
more confined scale. 

Obj>. U. Special Sti 
(Strychnia ; Druda ; Toxicodendron ; Ei^t of Bye ; Boras ; 
Rue.) 

These are mcdiciuca which pass from tlie blood to the nertea 
or nerve-centres, and act so as to exalt the enci^ of parti> 
cular nerves or sets of ncri'cs. They do not affect the whole 
nervous system ; but they operate on one set of nerves in the 
same way that General Stimulants operate on all, though 
usually with greater enei^. 

The causes of such a localized action are hid in obscurity; 
but it has already been hinted that they may perhaps be 
partly accounted for by the differences in chemical or mecha- 
nical structure existing between different parts of the nervous 
system. 

Strychnia, the alkaloid and chief active principle of Nux 
Vomica, acts as a Special StimiUaut, chiefly to the spinal cord 
and the nerves that proceed from it. Its operation is maiuly 
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ejcerted upon the motor branches. Thus iu large dosea it 
causes a spasmodic and powerful contraction of the muscles 
of the trunkj and may even produce death by rendering respi- 
ration impossible. Its action is propagated from a motor 
nerve to a muscle, and is kept up for some time, Mattcucci 
has proved that it is the nerve, and not the muscle itself, whose 
function is excited by the medicine. In small doses Strychnia 
is useful in certain cases of paralysis. Two things are neces- 
sary in order that it may act efficiently. The muscles of the 
part must be whole and sound ; for if destroyed by excessive 
atrophy or fatty degeneration, they cannot be roused by any 
stimulus. The nerve, too, and the centre from which it ori- 
ginates, must be sound, or else the medieinal impulse cannot 
be conducted along it. These two conditions can only concur 
in paralysis from disuse, i. e. when the incapacity to move a 
limb depends merely upon its having long been in a state of 
inactivity, but when the lesion of the centre which caused the 
paralysis has at length sufficiently healed, and the nene is now 
in a fit state to conduct a motor impulse. 

Strychnia has no operation on the intellectual functions ; 
neither does it act iipon the sympathetic nerves of the heart 
and arteries, so as to quicken the pulse, like ordinary sti- 
mixlants. It exalts sensibility as well as irritability, but not 
so powerfiilly. It is a Special Stimulant to the motor and 
sensory nerves throughout the body. Acting upon the spinal 
cord, it tends thus to exalt reflex action, which is derived from 
tliat centre. In small doses it appears to promote digestion, 
and may perhaps act upon the gaughonic nerves supphed to 
the stomach. 

Brucia, which is the other alkaloid of Nux Vomica, — and 
the leaves of the Rhus Toxicodendron, — resemble Strychnia 
in their action, hut are less powerful. 

Ergot of Rye is a Stimulant to the muscular nerves of the 
Uterus of the female, but to no other ner\'es iu any marked 
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degree. Borax and Rue poaseas a linnlar action, bat tie ant. , 
so efficient. 

VTlteu labour is retarded on acooont of aa stonj or detilitf 
of tbe Uterine mnacle, and when ako there is no obstiuctian 
(wdangervhich can result from bringing on contiactko, Ei^got 
supplies US with a ready and eSectual means of doing this. It 
is also efficacious in cases of uterine hemorrhage, because tbe 
open mouths of the bleeding Tcins in the wall of the nt^'os aie 
closed by the contraction which it causes. 

niien given in an merdasc, Ei^ot has a dangerous action 
on tlie brain, producing at some times oarcotisin, at otber 
times syncope. Bat this is not tbe effect for wbkh it is em- 
ployed, and is altogether distinct irom its operation as a 
Special Stimnlani, which is exerted only upon the ganglionic 
nerres of the muscular uteras. In small doses it prodnoes no 
other eflect than this. 

Like the other medidnca of tbis order. Ergot is not an 
excitor of tbe heart and circnlatiicm. Its stimulant actioo is 
strictly local in its natnic. 

NARCOTICS. 

Tbis, tbe second dindon of Xeorotic medicines, is in one 
Knse intermediate between the other two diristons, but in 
aDOtber sense different frotn both of them. Xarcoties are 
defined to be medicines which pass from tbe Uood to tbe 
nerves or nerve-oentres ; which act h> as first to exalt nervona 
force, and then to depress it ; and hare also a special aeliaa 
on the intellectual part of tbe brain. 

This primary exaltation of nerrous tanx b prodtwed hy 
some to a toy considerable extent, bat by others vcfr slightly. 
Of the three ordo^ into whidi 1 have divided Narootiea^ 
which are named from their irspective aictions upon tbe br«tn, 
Inebriants cause most, and IVlirianIs least, uT ibis iinaiwy 
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Btimulation. In the second place. Narcotics depress nervous 
influence. This depression is not in a direct, but in an inverse 
ratio to the primary stimulation. The less the one, the greater 
the other. Thus the depression cannot be considered as the 
mere reaction from the stimulation, as supposed by Dr. Brown, 
for there would then be a direct relation between the two 
effects. But we find that the exhilarating action of Alcohol 
may often be followed by no raaTiifeat depression ; and that 
Belladonna, which scarcely stimulates at all, cserts a very 
sensible depressing influeuce. 

Eegarded simply in their action on nervous force generally, 
the mcdicmca of the first order of Narcotics would approach 
very nearly to Stimulants, and those of the third order to 
Sedatives. But Narcotics Lave all a power wliich is possessed 
by neither of tbc other divisions. 

They influence the intellectual functions, i. e. the mind, 
and the physical ties by which mind is connected with matter. 
These pliysical tics arc, — the functions of volition and sensa- 
tion, by which the mind is connected with the body, moiling it 
or feeling it ; and the five senses, by which the mind, through 
the body, is connected with external things. These intellec- 
tual properties, the centre of which ia the brain, are more or 
less aft'ected by Narcotic medicines. The first action of the 
latter is to exalt these functions, just as they first exalt nerv- 
ous force in general. The degree of this exaltation varies, as 
in the former case. Incbriants stimulate the mind to a con- 
siderable degree ; Soporifics less ; and Deliriants possess least 
of this primary exciting power. But it is in their sceondary 
action on the raind that we find the most characteristic differ- 
ence between them. 

On referring to the aiTangcmcnt, it will be seen that I 
have divided Narcotics into the three orders to which 1 have 
already referred by name, and which are thus designated in 
Latin ; 
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Ord. 1. luebmntia. 

Ord. 2. Somnifera. 

Ord. 3. Deliriantia. 
Tliesc Orders are named from the secondary action of tbeae 
diflcrcnt Narcotics on the iutellectual functions. In the pro- 
duction of inebriation these functions arc impaired and de- 
ranged ; in sleep they are lulled or extinguished for a time ; 
and in delirium they are excited and led astray. The several 
actions of these orders will be more minutely described pre- 
sently, aud the indindual medicines of which they are com- 
posed will be shown to agree with the general definition of 
Narcotics,* 

Dr. A. Billing considers that Stimulants call forth iienous 
force, and Sedatives depress it ; and that Narcotics do neither 
the one nor the other, but merely impede its communication. 
I do not consider tliis distiuction to be quite correct. Nar- 
cotics exert in the first place a stimulant, and in the second 
place a sedative action i but these actions have no relation in 
degree, for one of them always cscccda the other, as we have 
just seen. Thus in the whole effect, either the stimulation 
must exceed the depression, or the depression must be greater 
than the stimulation. So that in one way or the other the 
quality of nervous influence must be altered. 

The metbcines of the first order -of Nureotica resemble Sti- 
mulants so far as this, that they tend altogether to increase 
the amount of nervous force. Perhaps Tobacco aud Lobelia 
are exceptions to this. The mcdii^cs of the third order, 

• "We must acknowledge ihdl this arnuigemmt is conrciiieiit. and 
we think tbst hj the dirituon of Ni«n<otira into the tlirm ordrrs of tn- 
pbriuits. Boporifira. and drlirionts, wr anr able in ■ rei; twJiiatttctarj 
taaoBur to classify moh dnig* m Blixihol ttnd cUoruronu. opium and 
ltictup«rtuia, tMlladonna uid hyoet-VBDiuj." — Dr. .VarVnyaa i rvrirw in 
Uonlitf JiM,«. V" >M.. p. «J, 
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and some of those iti the secoud, tend on the whole to diminish 
the quantity of nervous force, and arc thus akin to Sedatives. 
A correct understanding of the differences in action which 
exist between the groups of Neurotic racdicinea ia, 1 think, 
very essential to a riglit apphcation of these remedies in the 
treatment of disease. 

TiTD dietinct attompts. of which the second and most plaaniblo won 
probably Biiggeiited by the Krst, have been tnnde within the laat few 
yeara to expliun the operation of Nareotio mediclues npon a clifiuieal 
principle. 

The first theory is that of Liehig. He applied it only to inebriants, 
such as Alcohol. He giipposcd that they were burnt in the nystern, 
combining with f ome of the oxygen which is needed bj the tissucB, and 
that by so doing they were able to check the vitality or control tlie 
funetiona of the latter. Uut it is at leaat a matter of doubt whether 
alcohol and other BimilM fluids are to any extent consumed in the sys- 
lem in this manner; and, if they were, it is not clear how they could 
withdraw enough oxygen to prejndife the tissues of the body, or why 
thej should prove narcotic any more than the calorifacient articlcB of 
food, ae Starch and Sugar, which themaelves remove Oxygen in the 
same way. It has been properly urged by Dr. Snow that breathing 
pure oxygen does not remove intoxication or narcotism : and that the 
weight of Carbon and Hydrogen in twenty-fonr minims of Chloroform, 
nn amount sulBeient to canse insensibility in an adult, when introduced 
into the blood, docs not exceed four grains, — a quantity quite insignili- 
cant in comparison with t^c oxygen absorbed by the lungs. Such simple 
facts are fatal to the theory of Liebig. 

That these inebriant medicines, as woU lui Narcotics in general, ope- 
rate by retarding lie mtnbtPiiiion i^ oarygen with the titmea, by some 
chemico ■dynamical iaflaence, without themselves uniting with oxygen, 
is a proposition more difficult to gainsay. 

Pront, liebig, and Bocker havi> foond that the amount of Carbonic 
acid gas exhaled by the lungs is diminished under the influence of Al- 
cohol. Dr. Suow has proved that tlie same diminution results from the 
inhalation of Chloroform and Ether. It has been remarked by Fro- 
feosoT Graham that the pri*enee in the wr of the vapour of Ether will 
retard or prevent that slow oxidation of Phosphorus to which ita lu- 
minous appearance is owing. 

Patting togetluT such beta as titese. Dr. Snow has proceeded to de- 
duce from them an ingenious theory of tlie artton of Narcotic and Seda- 
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irtiaBa.m ^^M 

nd aiTMt ^H 

l*of on- ^^ 



tira mMficinM. To uw bw cnm word*, he 

■taiiMM ntoilirj. Hill in larger qnuititiea ureet, die aiUBM] fiiiirtioaa, is 
the Mine wajr and bj the ume power that tL^ raodiff and 
Minbnftitni, the aloir AiidatiaD of phofjJionu, aad other kind* of on- 
lUtinn nruvmnccted with the living body, nhen &ej am vised im fltf^ 
tain (jnnntilica nrith the atmocpheric air." He aoppoMa thai aO IIm 
Kiiimal fuDctioiu arr Pii»nitiallj connected with the proc«Mea of mi- 
datiim goiD); on in the iiyctcm. {Medical Gaxette. 1S51.| So^ie aUuB 
i« laid on \\w power of theae mbttoncee to arreet pntrcfiictiofi (a ptooeM 
of oiidation) in animal IkmIim. Bat, to speak now oolj of tlioa* Tota- 
tiln nnriTotiiM to which tho above theorf was in the G»t inttauice r*- 
atri(4i<tl. it toay he lU^cd thttt alcohol arr««te pntr«faction bj ooagu* 
lating *lbllTR(^Dl and not by prcrcnting oxidation ; that if ChloroAxsi. 
bxptU tbo lunc action, it doee not do so, aa might be inferrrd. in tba 
ratio of ila tlierapoutiir power; and that Creosote, Alom. Sulpbsle ot 
CtFppm, Acntip ncid, and other varioiuj roateriala, are powerftd in cob- 
troliinK putrrfurtion, but are not narcotic in anj marked aenie. 

A|{iun. it U urged that Cold, and obstructed respiration, both of whtoh 
hinder tliu oxidizing or caloriCc process in the btood. operate ob tha 
rilal power* after the manner of Nnrcotica. Bat, by hindering mpirv 
tion. thny cBtue an accumulation in the blood of Carbonic add, whicfa 
ii conf(Wii(>d by all to bo itadf a norrotic poison. 

T)iia diioUMion (.■unccruB the prcliminnriea only. Af^ainst the Theurf 
of Narnutjo action by Piaoxygi-nation, as maintuned by Snow. Kobin. 
and olhcn, many strong objectione may. I think, be urged. 

1. In Iho fintt placo, it may be affirmed that there ia no chranieal oaa- 
Injcy lictwoen inobriantu and other narcotics or aedativea. The tarmtt 
do not rontnin nitrogen ; in the latter it \» a frequent ingredient. B»- ■ 
twppn Ihu Tolalilc coi]i]Kiun(ls of Ethyle and Fomiyle on the one hand, I 
altd »iirh a •ubrtaocc ta Hydrocyanic acid on the other, there is littla ] 
enouHli of ehemicnl Himilarity ; and between either of tlieeo and tlw | 
allialoiilM Murpliia and Aeonitiiia, there is no reBenjblauue at all in elm* 
niii'iil "I riii'l iini or allinity, And whalover may be thonght of Ihe Ai- 
Kiiliol tiTiiia, 1 duiiy altogether that those alkaloids exert any kind of J 
liilliien«(i on llie procoii oF oxidation. But the proposers of this llieory | 
liaro doiibtles* perceived that if not extended to all narcotics, it cannot 
iu rcaioti be apjilicd to any of iLcir number. 

U. I tliiiik it may fiirtli.T be urged that far too much has been said of ] 
Ihi- ittitinn of »ticii agents a^ Ether in hindering combuation. (It may ' 
bo nttiinrkiil tlmt Alcohol hardly hinders it at all, and Cliloroform iUcIf | 
will mil iiruvvnl the oxidation of Photiphonw.) All gases and li<iuida ■ 
wlileh ill) iioliujiport oombuBlinii retard in a soH ofnicchnnit-dlway ill* 
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oomlriiiatioa of oxygen with oUipr gubBtancea. They simply iiilcrpo«e 
their pfttiiclee between the oxygen aoil the matter to be burnt. I cod- 
coivc that this is liie whole explanation of the action of some volatile 
narcotics, in retarding oxidation out of the body. When we wish to 
protect the prot«-aait« of Iron from the oxidation to which they are 
especially liable, wo do it best by rubbing them np with sugar, which 
Borvee to protect their porticlei from the air. Is sugar a narcotic F 

3. Narcotioa and Sedatives act directly upon iho nerves themselves. 
Chloroform. Aconite, Frussic acid, and Morphia, are found by experi- 
ment to paralyze the sensory nerves when appUed to them, just as 
Strychnia in the same way will excite the motor nerrea. If thcreforo 
the former interfere with the blood -proceBBes, it most be by a subse- 
quent a<-tio[k of the nervous system, which is first influenced, and not 
by an action on the blood primarily. 

4. I am inclined to think that the diminution in the amount of Car- 
bonic acid exhaled, an obaervation from which the theory took its rise, 
may bo best explained by considering the eScct of Narcotics in dimi- 
nishing the number of the respiratory actioiu. In various degree these 
ageni* all influence the brain, and with it the centre of the respiratory 
fimction. From this interference with the action of the medulla ob- 
longatik, there follows a decrease in the number and depth of the inspi- 
rations, and in exact proportion to this decrease will the Carbonic acid 
exhaled by the longs be diminished in amount The same thing takes 
place in natural sleep. 

5. Among the many questions which suggest themselves, the follow- 
ing is foremost. If thia be the explanation of Narcotic action, in what 
manner do stimulants operate f Producing the reverse efToct to that of 
a Sedative, their modut operandi should be exactly the opposite. They 
should encourage the process of oxidation. But this is an action which 
cftnnot be said to be exerted by any stimulant. And n-u are still fur- 
ther led on to the remarkable supposition that the primary stimulant 
eflect of narcotics, such as alcohol and opium, is to bo explained by their 
first promoting oxidation, although wo have just assumed lliat they 
exert a chetm«Ll action of the contrary kind. This is very like a re- 
dttdio ad abtnrdum. 

6. A^ain, supposing this theory received, the great varieties of action 
obserred among diflerent Narcotics would be more inexplicable than 
ever. Why shouM these aSect the motor nerves, those the sensory 
oerres ; some the brain chiefly, others, the nerves of the heart P These 
things can only be explained by supposing a diversity of operation on 
the nerrons system. If all these agents did nothing butkeep back from 
its combinations the oxygen in the blood, their action might differ in 
degree, — but not in kind, for it should always be essentially the samo. 





KwUe to tfae M«ia« sfoi 

m» jUuiu ct wB M mJ «B mrimA ■ y ap rkma l fwt- 
■ ■• goiMg e^ — *^ M it trtr ialmujMcdF W^ 

9. l^aOy.J 
CUofoto np Mt M pn^jsen on flw bnU^k ti«Ha of pkate. (•. nata^ 
p. SW.) Witfamt pntcndoig to explain Ik* jbtmamBmom, we b^ at 
MMe pemsre hov ttron^j oppoaed it ii to ike tkeot; dow snder dw- 
niniBli an andalion goea uo, by lAndi Caibouic arid ia 
fonBeH-, in TegeublecsMMitniiJ {iraiina, adMatdatioa. bj wliid) okj- 
geD if UUrated- Nanatic*. it is mid. ad oo awimria br hmdenng tba 
Siwt proem. How then do the;- operate on rtgetablea, nberr lite rcsoU 
of their action i* •imilBr. $nA then is no inidatioo to be retardnJ ? 

Tliu theory i« periispa worthy of a fortber disniMioD. but I hare al- 
rnaiiy too largely dr»wn on the space at my dispoaal. For, as tie chief 
defender of tfaia bypolhetia is one to whom therapeutic srience ia so 
largely indtbt^d, I could not treat it lightly. I am not sure that I Hball 
Re, by these objections, aoy of those who may already have adopted 
thia idea. In obscare matters of this aort there will always be found 
r who will prefiT to construct eome kind of bypotiieais, howorrr 
frail, oil a set of ascertained facia, liowover few, rather than be content, ' 
like myself, lo give up all dogmatic asserljon, and remain still inthe 
dnrk on a matter which by its imtnre ii dilBcult, or even incomprehsn- 
aible. Anil yet I feel {N>rsuaded that, in this instance at least, the latter 
nill prove right in the end. Id one sense, it is brtter to know too little 
than ton much. 

We are atill ignorant, as we ever shall be, of the principle of life ; we 
have not yet diicororcd, though some thought they had done it, die 
cause of nervous action ; neither does it seem that we are yet in a posi- 
tion to make any positiTe statement as to tlie intimate manner in which 
llarcolie agents operol« oo the animal system. 
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I. Inebriantia. 



{Alcohol ; W'iue ; Ethers ; Chloroform ; C^unphor ; Indian 
Hemp; Tobacco; Lobelia.) 

The medicines of this order, of -which we may take Alcoliol 
as the type, approach more nearly to Stimulaiits than aiiy 
other Narcotics. WTien given in small doses, their narcotic 
operation may hardly be perceived. They are then exbdarants ; 
slightly quickening the pulse, aatl enlivening the mental fa- 
culties. MTicn given in large doses, this stimulating action 
on the heikrt and mental powers occurs first, and is now more 
intense ; but it is soon succeeded by disturbance and impair- 
ment of the intellectual functions. The secondary depression 
of the heart is comparatively feeble, except in the case of 
Tobacco and Lobelia, which are esceptioaal members of this 
order. 

The disturbance of the mind produced by these medicines 
is not of a partial, but of a general character, extending to all 
the intellectual functions. It is called luebriatiou, or drunk- 
enness, and may exist in various degrees. The mind itself is 
confused and bewildered ; volition is impaired, ao that the man 
staggers in his walk ; and the powers of the senses are disor- 
dered or lost. This condition, when carried to an excess, re- 
sults in stupefaction, coma, and death. These are the several 
degrees of the same action, which is a general impurmeut of 
all the intellectual functions. 

Alcohol and the Ethers produce the primary exhilaration 
in the greatest degree; Tobacco* and Lobelia, in the least. 

• Tlie enioke of Tobaeco contains ita alksJoid, Nicotin. Thia ia a 
powerful poiiton. But it appears from the experiuieots of Dr. Rouaaeau 
of FhiliidclpliiB that during the prooi^ss of amoking thia material ia not 
abaorbed in the lunge to any extent. Even the email ([uantity thus 
taken into the system will produce a very marked intoxieution iu some 
persons. 
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Though Tarring in degree, yet, as far as the stage of inebria- 
tion, the effects of these medicines are similar in kind. 

Stupefaction constitutes the next stage of the action of 
Alcohol, Camphor, Indian Hemp, Ether, and Chloroform. 
Camphor and Indian Hemp exert at this period an anodyne 
influence; to which also, in the case of Indian Hemp, may 
be added a very curious imitation of Catalepsy. Ether and 
Chloroform have at this time a peculiar action in extinguish- 
ing the sense of Feeling. With this object they are commonly 
administered by inhalation in painful surgical operations.^ 

The stupefaction produced by the above medicines is not 
at all prominent in the case of Tobacco and Lobelia inflata. 
Instead of that they both exert a particular sedative action on 
the heart and circulation. This is accompanied with nausea, 
and with great relaxation of the muscular system, like that 
which is produced by Antimony. It may lead to syncope 
and death. 

Syncope has been known to be suddenly produced in some 
cases of the inhalation of Ether and Chloroform. These two 
medicines are also muscular rclaxers, like Tobacco. 

The cases which demand the employment of these medi- 
cines, as also of the other Narcotics and Sedatives, will be 
considered at the close of the section treating of Neurotics, 
and again when some of them are separately described in the 
fourth chapter. 

• The carefiil experiments of Dr. Snow appear to have established 
the fact that these volatile inebriants are powerfxd in inverse proportion 
to their solubility ; also, that whether inhaled, or absorbed from the 
stomach, their action obeys very closely the following law : complete 
narcotism is established as soon as the blood has dissolved ^th part of 
the quantity it is capable of holding in solution. 24 drops of Chloro- 
form are thus equivalent to 7i oz. of absolute alcohol. 
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Ohh. II. Soporifics. 
(Opium. Lactupa. Hops. Nutmegs.} 

Opium, which is the chief and only important medicine of 
this order, may be considered as the tyi* of NaiTotics. It 
causes in the first place a Blight quickening of the pulse, and 
some excitement of the mental faculties. It is named from 
its peculiar secondary action on the latter. It produces 
drowsiness and sleep. 

We have seen that the term inteUecUial function must be 
understood to include not only the mind itself, but also the 
powers of volition and sensation, by which the mind is con- 
nected with the body, — and the five senses, by which it is 
enabled to appreciate the external world. 

luebriants affect these three in about the same ratio. Or- 
dinarily they impair the mind, and derange the fimctions with 
which it is connected ; but they do not quite extinguish cither 
volition, sensation, or the special senses. Soporifics differ 
from this action in two ways. In sleep the mind may remain 
active ; but it is left alone, dreaming, and uncontrolled by 
physical ties. For the fimctions of volition and sensation, 
and the special senses of Sight, Hearing, Smell, and Taste, 
arc entirely suspended in perfect sleep. So that while luebri- 
ants affect similarly both the mind and the natural fimctions 
with which it is connected. Soporifics may leave the first un- 
touched, but they entirely subdue the latter. The condition 
of sleep dificrs also in another important particular frma the 
state of inebrintion, — as well as froxa delirium, which we shall 
have presently to consider. Sleep is liable to be suddenly 
interrupted or suspended by comparatively slight causesj as 
a physical shock, or a forcible impression upon one of the 
senses which are held in abeyance and subjection. Nritlier 
inebriation nor delirium can be suddenly put an end to in 
this way. 

s 2 
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Such appears to be the distinction between the operations 
of these two orders of medicines. 

Pain prevents sleep, because it enforces sensation. Thus a 
mere Soporific, if effectual, would prove anodyne, and relieve 
pain. 

But Opium has an important anodj-ne action, which is in- 
dependent of its power of producing sleep, for it may occur 
without the latter. It is by far the best remedy for pain in 
the whole catalogue of medicines. It also produces relaxa- 
tion of the nuiscular system, and is thus a [lowerfid antispas- 
modic. In excessive dose it produces a marked sedative 
effect; causing an imperceptible or in'cgular pidse, and very 
alow breathing, with contraction of the pupil of the eye. It 
may kill by apncea ; i. e. by stopping the respiration. 

Tobacco resembles Opium in causing contraction of the 
pupil, and relaxation of muscular fibre. But it is inebriant, 
and not soporific; and its secondary sedative action on the 
heart is more powerful than that of Opium, The order of 
Dcliriants dilate the pupil. Inebrianta and Dcliriants act on 
the glands as Eliminatives, being mostly diuretic. Opium has 
a contrary action ; it diminishes all tlic secretions except that 
of the skin, which it increases in amomit. Most particularly 
it diminishes the secretion of tlie bowels, causing eonstijiation. 
At the same time it impairs the appetite and digestive power, 
producing often nausea, and coating the tongue. It tends 
also to produce a determination of blood to the head. 

Lettuce, from wliieh Lactucarium is prepared, resembles 
Opium in its action, but is neither so powerfid nor bo efficient. 
Nutmt^ and Hops have proved Soporifics when given in large 
doses. 

ITie rehef of pain, and the production of sleep, are about 
the commonest and the most gratefid of the offices which fall 
to the lot of the physician ; and in either ease Opium, or one 
of its preparations, may be said to be indispeuBable. But « 
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cert&iu caution and care must be esercised, even in the ad- 
ministration of this most useful remedy. ( Vtile Art. Opium, 
Chap. IV.) 

OfiD, III. Deliriants. 
(Hyoscyamus; Belladonna; Stramonimn.) 

These medicines are all produced by the natural order St)la- 
uacese. Of all Narcotics they approach the nearest to Seda- 
tives. Their only stimulating action is to produce at the very 
first a slight and evanescent febrile condition, — a quick pidse 
and heat of skin, — which never lasts long, and is sometimes 
overlooked. 

They arc not Soporific. Their action is soon manifested by 
an anodyne operation, and a sedative influence on the heart 
and circulation. For this double action they are employed in 
medicine, being used in painful disorders, fevers, and inflam- 
mations. As anodynes they arc not so efficacious as Opium, 
but their action is not followed by constipation, or by a dimi- 
nution in any of the secretions. 

They all dilate the pupil of the eye. Belladonna produces 
a peculiar drjness of the throat ; and has been known to cause 
an erythematous eruption. Stramonium appears especially to 
control the respiratory nerves, and is thus used in Asthma, 
where there is a spasmodic circular contraction of the smaller 
bronchial tubes. Lobelia, a medicine of the first order, pos- 
sesses a somewhat similar power. The action of the remedies 
of this third order of Narcotics ia distinguished by the pro- 
duction of delirium when they are given in large doses. 

Let us again assume the threefold division of the mental 
functions, to which allusion has already been made. Inchri- 
ants impair equally the mind, volition, and the five senses. 
Soporifics extinguish for awhile both volition and the senses, 
but may leave the mind alone. In delirium these fimctions 
are not thus impaired and held in subjection, but they arc 
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Indian Hemp, both of vfaicb are hafastQalhr consumed in laige 
quantities in the East, produces a cniioQS and melandiolT 
series of mental hallacinations and disorders. 



SEDATITES- 

We hare now to consider the third and last diiision of 
Neurotic medicines. Sedatives are medicines which directly 
depress nervous force. Some affect nenrous fince in general ; 
others confine their action to particular nerves. They are 
mo«stly energetic and dangerous agents. For the time being 
they may destroy nervous power, and remove nervous control. 

They differ from Narcotics in eiterting little or no effect 
u[K>n the mind ; and in the fact of their depressing action on 
the nenes being preceded by no stimulation whatever. 

It might already liavc been concluded, from what has been 
»aid of the secondary' action of Narcotics, that there are two 
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ways in which a Sedative action on nerve may be raanifcBted. 
Sedatives may destroy nen'oua iufluenee; or they may simply 
derange it. 

Let us suppose a special Sedative to derange the action of 
the Vagua nerve. It would probably eause the rhythmical 
contraction of the heart to be abnormally slow or irregular. 
It would be likely to diminish in the lungs the sensation of 
want of breath, and thus decrease the number of the respira- 
tions ; and at tlje some time it would repress the irritability 
of the pidmonary mucous surface. Further, it woidd in some 
way derange the normal function of the stomach. All these 
things a Sedative to the Vagus nerve does actually effect. 
Given in large quantity, it may cause death, by destroying 
those functions which in a small dose it deranges. 

All the varieties in action of Sedative medicines may be 
accounted for by considering that they may either derange or 
destroy the nervous forces. In the case of each set of nerves 
in the body wc may distinguish an action of derangement] 
and an action of destruction, both producible by Sedative 
medicines. Thus by an actiou on the motor nerves of the 
ccrebro-spiiial system, eonvulaions or paralysis may be pro- 
duced. By an influence on the nerves of sensation; pain, or 
anaesthesia. By an atfoction of the organic nerves of the 
heart, or of the brain which controls them ; palpitation, or 
syncope. By an action on the nenes of tlie lungs ; cough, 
or apnma. By the exertion of a sedative power over those of 
the stomach, nausea may result, or vomiting. These various 
symptoms are all brought about by Sedative medicines, but 
in each case the first effect is referable to a derangement, the 
second to a loss of uervous power. In every iustance there ia 
an impairment of natural nervous force. 

Sedatives are classed among " Ganglionics" by Dr. Pereira, 
who conceives that they control the heart and circulation by 
an action on the sympathetic system of nerves. But, if they 
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Sedatives are dirided into two orders, accordix^ to Aa ex- 
tent of their action -, in the same war as Stimulants hare beeo 
difided. 

SjSBASttA. 

Ord. I. Sedantia Generalia. 
Old. 2. Scdantia Specifica, 

General Sedatives bail's a direct action npoD alt the nerves 
and nerve-centres in the body, the result of which is a dimi- 
nation of nervous force. 

Special Sedatives exert the same depressing action upon 
particular nerves only. Like the order of Special Stimulants, 
they are ])eculiar and exceptional agents. All tboee with 
which we arc aniuainted appear to direct their action to the 
branches of the Vagus nerve. 

It is amoni; General Sedatives that the types or representa- 
tives of this diviiiiou arc to be found. The definition of tins 
order does not admit of so great a variety of action in them 
aa moat be allowed to Narcotics. A Stimulant medidne simply J 
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e^talts or increases nervous force ; and a Sedative simply de- 
presses the same. But a Narcotic first does one thing and 
then the other; and according to the degrees of these two 
actions, so do some Narcotics resemble Stimulants, and others 
approach very nearly to Sedatives. But we have seen that 
Narcotics have also a peculiar and mysterious action on the 
mind, which action is of three se])arate kinds. And the same 
three orders, which are named according to their respective 
actions on the mind, are found to coincide with three stages 
of transition from the action of a Stimulant to that of a 
Sedative medicine. 

It is impossible to associate in. the same prescription a Sti- 
mulant and a Sedative medicine; for their actions are directly 
contrary, and tend to counteract one another. But it is often 
desirable to prescribe an Inebriaut Narcotic with a Stimulant, 
for their actions resemble each other so mucli, that they are 
able to work together. And Deliriauts, which stand at the 
other end of the Narcotic scale, may often advantageously be 
given with Sedatives, which they very much resemble iu their 
nervous operation. Thus, on the one hand, Brandy may be 
given with Ammonia ; on the other hand, Hyoscyamus may 
1h! prescribed with Digitalis or Hydrocyanic acid. 



Obd, I. GenebiU, Sedatives. 
{Hydrocyanic acid. Creosote. Aconite. Couium. Colclii- 
cum. Tea and Coffee.) 
These are medicines which pass into the stomach, and arc 
capable of absorption ; which are absorbed, and are pi-oved to 
act after passage into the blood. From the bluud they pass 
to the nerves and nerve-centres, and on all of them alike exert 
a depressing influence. Some of them are much more power- 
ful than others. They do not exert any primary stimulant 
effect, or any action on the intellectual part of the brain. 
Moat of them have special actions and tendencies. 
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HydroCT^c acid is a powerful and dangerous medicine. 
In largo doses it very rapidly takes effect, producing convul- 
sions, syncope, and death. In small doses it is anodyne, and 
antispasmodic. It is considered especially to influi 
reflex spinal system, and by this means may allay convulsive 
cough, and quiet spasmodic movement. It is very useful in 
Gastrodynia, and appears then to act locally upon the painful 
and irritable nerves of the stomach, (v. Prop. IV.) 
I Creosote stands, aa a medicine, between Hydrocyanic acid 
and Turpentine. It has a double action; being anodyne, like 
the former ; and a mucous stimulant, like the latter. More- 
over, it is a true Astringent, which, perhaps, cannot be said 
of Turpentine. It is not powerful as a Sedative, but its pecu- 
liarity of action often renders it useful iu Gastrodj-nia. It is 
particularly applicable when pain in the stomach is accom- 
panied with a tendency to hEemorrhage, or with a probable 
relaxation of the mucous coat. 

Aconite is a powerful amesthctic to the superficial sensory 
nervca. When applied in solution or ointment to the surface 
of the skin, it produces tirst some heat aud tingling, which is 
attributable to a derangement of the nervous influence ; and 
this is succeeded by perfect numbness. It is thus a most 
valuable topical remedy in true irritative Neuralgia. Other 
Sedatives and Narcotics have the same power as topical ano- 
dynes, but not in so marked a degree. In large doses Aconite 
is a General Sedative ( producing tingling of the extremities, 
vomiting, and syncojie ; and affecting the brain in various 
ways, as will be shown by some experiments which I have 
made upon its action, to be detailed in the fourth chapter. 
An alkaloid called Aconitina, the most powerful of all known 
medicines, is the active principle of this drug. 

Coniura {Hemlock) also owes its properties to the alkaloid 
Conia. Dr. Christison has made some experiments upon the 
latter. He found that it produced swiftly- spreading paralysis 
of the motor uerves; and lie eouaiders it to act particularly 
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It also paralyzes 



as a Sedative to the reflex spinal functions, 
the sensory nerves, but in a less degree. 

Couitun is certainly anodyne ; and produces often a sedative 
action on the heart. It woidd thus appear to be a General 
Sedative, Bnt in some recorded cases of poiaouing by Hem- 
lock, coma has been mentioned as a leading symptom. Were 
this to be authenticated, and shown to be the invariable result 
of the action of this medicine in large doses, then it ought 
certainly to be classed among Narcotics. Dr. Pereira con- 
siders it likely that the plant contains more than one active 
principle. Hemlock lias a paralyzing action on the nerves of 
motion, which is directly the reverse of the stimulating ac- 
tion of Strychnia ; and is thus of use in eases of convulsion 
and spasm. It is also often prescribed as an anodyne. 

Conium is further said to have a curious resolvent power 
over glandular enlargements, and to have thus frequently 
caused their absorption and disappearance. This action was 
first noticed and descrilrcd by Dr. Fothergill. All tme re- 
solvents operate by an action in the blood, but it is difficult 
to conceive how such an action can be exerted by a ner\'e- 
medicine. It may possibly act indirectly hy quieting the 
action of the heart, and controlling an irritable state of the 
nervous system. In the same way Opium often appears to 
act as a resolvent. And it is certain that Hemlock, when 
used for this purpose, very often fails altogether. It has been 
wrongftdly extolled as a panacea iji Phthisis ; but is in fact 
of no greater use in that disorder than Hyoscyamus, Prussic 
acid, and other medicines which reduce the pulse. For the 
patient in this disease is devoured by a continual slow fever, 
and anything which tends to lower this fever will serve to pro- 
long his existence. Btit altogether it must be admitted that 
considerable mystery attaches to the operation of this medicine. 

Colehicum lias many different actions. It has an agency 
in the blood, being Antiarthritic. It is an Khminative, act- 
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ing on tlie liver and bowels. And it is also a General Sed&> 
tive. To the combination of an eliminative with a sedative 
or anodyne action, the use of Colchicum in Gout has been, I 
think, crroneouBly ascribed. For in fact it seems to act best 
in this disorder when it causes no purging, and scarcely any 
action on the nerves. When it has been long used, it causes 
a great depression of the spirits, Uke that which may be 
caused by sonic undoubted blood -medicines, as Mercury, But 
it docs uot affect the understanding, or the special senses. In 
poisonous doses it depresses the eirculatioa and the nerves gene- 
rally, but it causes no stupor or insensibility. It is therefore 
not a Narcotic ; but, like other Sedatives, it kills by syncope. 

In the behaviour of the system towards Colchicum, Aconite, 
Digitalis, and other nerve-medicines, there are two peculiari- 
ties which are worthy of remark. They are called cumulation 
and toleration. 

Some quantity of the medicine may often be given, in re- 
peated doses for some time together, without any apparent 
result. It seems to remain in the blood, aud to become 
accumulated or stored up there. But all on a suddea it 
breaks out, appearing to be discliat^ed on the nerves, and 
may produce very dangerous symptoms. This cumulative 
action ia especially observed of Digitalis, and therefore con- 
siderable care is required in the eshibition of that medicine. 
This medicine is a Special Sedative, and will be presently con- 
sidered as such. In other cases wc fiud that the nervous 
system becomes by degrees inured to the effect of a particular 
mcdiciuc, and suficrs less by its presence tltaii it did at first. 
This ia called toliration. It is particularly observed of Col- 
chicum and of Antimony, aud of all medicines which act on 
the Vagus nerve so as to cause vomiting. 

Tea and Coffee, common articles of diet, are slightly seda- 
tive to the nervous system generally. They lower the pulse, 
and, by diminishing congestiou of the brain, tend to clear and 



tranquillize the action of the mind. This activity of thought 
is endangered by the cerebral congestion which exists early i}i 
the rooming, on account of recent eleep,-— and again towards 
the evening, from the full meal of the middle of the day. It 
iH thus at these times that they are found so useiiil, and are 
so imiversally adopted. They are, in fact, almost indispcnitablc 
to the daily esiateuce of civilized man, with whom a continual 
energy of mind ia a necessary of life. Infusions of these sub- 
stances, or of materials airailar to them in medicinal natiue, 
are adopted as a daily beverage by all civilized nations. By 
diminishing congestion of the brain. Tea and Coffee have not 
only the effect of clearing the mind, but in large quantities 
they indiice wakefulness. This is particularly the case witli 
Coffee, It is not clear that Tea, as commonly drunk, is ever 
unwholesome. Green Tea is a more powerftil sedative, and 
resembles Coffee. Coffee has a more potent infiuence over 
the mind and nervous system than is possessed by Tea, and 
is apt to disagree with many persons. By diminishing the 
congestion of the brain which is pro<luced by Opium, strong 
Coffee is of use in cases of poisoning by the latter substance. 

Tea and Coffee are sometimes said to be mental exhilarants ; 
but they only become so indirectly, by removing congestion, 
which is a cause of stupidity. 

Both Tea and Coffee contain the alkaloid Theine (or Caf- 
feine) ; but it is probable that their Neurotic action is not bo 
much owing to this, as to a volatile oil, which exists in both 
in some quantity.* 

• They oIbo coutnin Taunic apid, whU'h is most abundimt in Coflbc. 
rendering it astringent. Tliere Js much variety of opinion and liDto- 
tnent on the action of Tea and Coffee. It is generally admittJHl that 
tliey lower the pulse, — Coffee and Green Tea OBpecially eo. The latter 
was compared Ui Digitalis b; Dr. Fercival. (Sigmond on Tea, p, 130.) 
It has been found that the ubo of either of these bovoiTages retards the 
wnsto of the tiuuee, and diminiaheB the amount of Urea and Uric acid 
in the uriue. {Jahnion'i Ciemitlrg of Common JAfe, vol. i. p. 204 ; and 
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Ork. II. Special Sedatives. 
(Antimonials. Ipecacuanha. Digitalis.) 

These are medicines which, like the last, depress nervous 
force, yet they do not exert their influence on the nervous 
system as a whole, hut only on certain parts of it. So far 
they resemble Special Stimulants ; hnt their effect is of a 
directly opposite natiure. They have also no direct influence 
on any part of the brain. 

Antimony, Ijrecacuanha, and Digitalis, have each of them 
a nnmljer of different actiouB. The first has already been in- 
cluded among Catalytic Ilsematics, as tending to counteract 
in the blood the process of inflammation. But it possesses 
further a Neurotic power, by which it is gifled indirectly with 
a more powerfid control over acute inflammations than could 
be exerted by any slow-acting blood- medicine. It is also 
Eliminativc. 'Passing out of the body through the glands of 
the skin, it becomes a Diaphoretic. Tliis may be its only 
a(;tiou when it is given in doses too small to act upon tlie 
nerves. It must not be confounded with the diaphoresis 
which accompanies the condition of nausea, and which is pro- , 

So«ker — qootod in Srit. a»d For. Med. Iti-«i<ne. Oct. 1S53.) But to , 
what ingredient is thie owing)' Lobmanu and Zobol fincl lliat th? Caf- 
feine rather incrcBsea the formation of Uroa. It most then be duo 
either to the aetringeat Tannici acid, or to the iedative actjon on tba 
circulation eiorted by the volatile oil. Bilclter states that Coffee dimi- 
nishes the nomber of the beats of the pulne and the inapiratioiis, m well 
at the amount of Carbooie aiiid exbelcd — but he dcuics the same action 
to Tea- In this last he scoma to be inconflisteat. Dr. A. Billing has 
with great ck'ameHa expreaned the view given above. {Priiirijilrii qf 
Medicine, 6th ed. p. 87.) Some foreign chomiBta haw gone rather too 
far in their theorisB on the action of Coffee. Eochlodor iraaginps that 
the Caffeine undergoog transformation into Creatine. Zobel diipulea 
thia ; but ho asserts, on what proL-ifie grounda I cannot iay, that aRor 
being introdupcd into the ajstem thia principle firsl forms Hydrocyanifl 
acid, — afterwardi, Quinine. Ammonia, Oil of Turpentine, Urea. 
Oxygen! {Prag. rierteyairirhrifl, h. M. 1853.) 
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bably produced in another way.* Ipecacuanha is in the first 
place a Neurotic, of less power than Ajitimony; in the second 
place an Elimi native, increasing expectoration, as well as di- 
aphoresis. Digitalis too acts lii-st u|K)n the nervous system ; 
then on the kidneys, being a Diuretic. 

But we are now concerned with the special Neurotic actions 
of this group of medicines. They all exert an influence over 
the three functions of respiration, eirculatiou, and digestion. 
They affect the heart, Imigs, and stomach, parts which are 
supplied by the branches of the Vagus nerve, as well as by 
the Sympathetic. Their action is not an external action, for 
it is produced when they are introduced into the blood at any 
part. Thus Tartar Emetic or Ipecacuanha, when injected 
in solution into one of the veins, will cause vomiting. M. 
Majendie has found that in the case of dogs tliey also pro- 
duce Pneumonia. The mere inhalation of the duat of Ipeca- 
cuanha has beeu foimd to act upon the lungs so as to cause 
Bronchitis. These actions, aa well as the various effects which 
arc found to follow the introduction of these medicines into 
the stomach, can only be explained satisfactorily by supposing 
that tliey act as Sedativesf to the branches of the Vagus 
nerve, thereby deranging or destroying the natural influence 
of that nerve in the direction and regulation of the organs 
which it supplies. For we have already seen tliat the action 
of a Sedative medicine is of such a nature as to derange nerv- 
ous force in some cases, and simply subdue it in others, t 

• This ia what serves ao mticli to complicate tin.' wtion of Antimony ; 
thnt it seems to be iu«ful in Inllanunation in a double nay. aa aa Anti- 
phlogistic, and A special Sedative ; and produces diaphoresis also in two 
ways, as a troe Eliminative, and as a special Scdtitire (i. e. QBusoanl). 

■f" " I liavc heard Emetics called StimulontB ; but U> this I coimotr 
consent, until I sec a full dose of Ipecacnanlia or Tartar Emetic make a 
person feel well and iJiecriul, and his pulso stronger, wlulc be is sick." 
— Itr. Billing : Principlea qfMedieine, 6th cd. p. 86. 

I Dr. Carpenter states that the nsophagns has been found to nc^t in 




u^ Bot apoa dbe liload. Ifdvntkrare 

tbej iBBft atlxr be diivettd tefardi the Tagns, or to Ae 

S jBiialh etic nexTev far tboe are Ae oafy ] 

the |Mit> ■■■•■■> ■<<nJ liy thae B Mi hi a ea . TWy 

opaa tk STVpatbetk^ far tao reaatas. If tfa^ Ad ao^ «e 

«ri^ leaMWkUr expect Oat dw oAer fHfa «f dim aont 

aonU be i t.iiM««fJ at the nne tiMK^ Bat this daes not 

afpear to be the case. And again, an aetkn apoa the Sj^ 

pathetic nerre could not be sadden^ and nolentlT evidenced, 

far Uw natonl actkiD of tlua iKite is bIott, dnmic, and per- 

MtenL At aD erents, the eflects te which they are used 

eosld not be prodneed hy an aSecdon of thi* nerrc 

We iiK^ thercfaae cowdode that the action ct thne me- 
iBrinfw is exerted upon the ^'>gas nerre and its btandea. 
"niqr aflect the different parte of the Vagus nerve in laiiable 



Some apparent anomalies in their physiologica] in&iicDce 
may be explained by ccmuderiog the peculiarities which attach 
to all aedattve actions. Thos we have seen that when given 
in lai^e dosM to healthy persons. Hydrocyanic and produces 
convulsiona bj' deranging the reflex spinal functions j and 
that in conTulsive affections, when the same fimctions are 
rliuordered, the same remedy may do good by suMuing their 
excited condition. On siEuilar gronuds, Tartar Emetic, in- 
jected into the reins, may pioduce Pneumonia ; and Ipecacu- 
anha, introduced as dust into the lung!<, eauscs Bronchitis or 
jVstlima ; and yet Tartar Emetic is advautagcouely employed 
in the cure of Pneumonia, and Ipecacuanha is a remedy for 
the rernrw dinvtion, eveu when tepanited from the stomach, when 
Tartar Emrtit.' haa bpen inJF«t«d into tlie tpiiib of an aninu]. (Jtfait 
of Piy.hlopy. p. 265.) 
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Bronchitis. Wlieii the i'uiictiou of the healthy nerve, or that 
pait supplied to the luugs, is deranged to a eertaiu degree, an 
iiiflamumtioa of the mueous memhrane or substance of the 
luug is a natural result. But wlien these tissues ait; already 
inflamed, a course of medicine, which at the same time sub- 
dues the action of the heart, aud represses the irritability 
of the nerve supplied to the part, will be likely to effect a 
cure. They are both sedative actions; but the first is an 
action of derangement, the second one of depression. This 
seems to me to be the correct e^lanation of a difficult 
matter. 

It was just now ob8er\'cd that these medicines affect the 
functions of the Vagus in different proportions. 

The action of Ii>ecacuanha, when given in repeated small 
doses, is particularly directed to the pulmonary organs. It 
allays the sensation of want of breath, and diminishes the 
cough, of Bronchitis. In larger doses it produces first nausea, 
then vomiting. 

Still more decided nausea is produced by Tartar Emetic. 
It is followed by vomiting wlicn the dose is sufficiently lai^e.* 
Nausea consists iu a sensation of discomfort about the pne- 
cordial region, which is due to a derangement of the stomach, 
with a feeling of great languor, a cold perspiration and tremor, 
and at the same time a striking depression of the action of 
the heart. This nausea may be caused without vomiting, by a 
regulation of the dose. On accoimt of the depression of the 
heart's action, which is its chief symptom, it is often very 

• Both the nausea and the romiHtig induced by these agents Iflst 
lonffer than wlicn eaused hy a merely irritant emetic. (See Prop. IV.) 
They thus impreaa the 9jst<"ni more. They do not act until absorbed 
into the blood ; and when there. tJiey remain for gome time. Whereas 
the irriUnt Bolt, operating at once by an external atUon, is itself imme- 
diatjfly rejected with the first matters vomited, and produt'SB then no 
further discomfort. This wm well explained by Dr. FotierRill. in his 
Inaugural DiuertaHon on Sm«liet, 1734. 
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dcMTable to caosc nausea lu acute inflammations and fevers. 
It is kept up by the carcfid administration of Tartar Emetic. 
It may not be so desirable to produce vomiting j for this is 
accompanied with great vascular e\citement, and active con- 
gestion of the brain. And yet it is found that the more 
Antimony we can get into the blood, the more potent and 
durable will its antiphlogistic influence be. For this medicine 
appears to possess a blood-action as well as an action on nerve. 
Experience has shown that if the dose of Tartar Emetic be 
gradually increased on each repetition, it may often be tole- 
rated by the system ; that is, it does not produce vomiting; 
xaA then the remedy, being absorbed, ia better able to con- 
tinue its antiphlo^tic and nauseating action. For the act 
of vomiting, besides other bad consequences, causes the re- 
jection of that part of the Antimonial which has not been 
absorbed. By the operation of the Nauscant the violent ac- 
tion of the heart in high fever may be allayed. It is often of 
signal efficacy, most especially in Pneumonia, 

Digitalis, given in lai^e doses, may also act on the stoiaacfa, 
and cause vomiting. This operation has been ascribed, — erro- 
neously, as I think, — to an irritating action possessed by this 
drug. But in smaller doses it affects the heart and cu-cnla- 
tion powerfiilly, without producing the other symptoms of 
nausea. It depresses the action of the heart. Sometimes 
the rapidity of the beat is slightly increased at the first, but 
the pulse at the same time is weaker. It soon becomes slower, 
and sometimes irregular. This action is characteristic of a 
derangement of the Vagus nerve. For it was found, in some 
experiments on animals made by M. Weber, that when the 
function of this nerve was disturbed by mechanical irritation, 
the rate of the heart was first accelerated, its action then be- 
came slow and irregular, — and finally it stopped. There can- 
not be a greater mistake than an attempt to explain such a 
derangement by supposing this medicine to exert a primary 



atimulaiit action. Coincident with the quickening of the pulse, 
there is a maiiifeat loss of power. 

Digitalis ia especially useful in di-opsies which result from 
au obstruction to the cardiac circulation. By subduing the 
action of the heart, it relieves that congestion of the vascular 
system which is the cause of the efFnsion of serum. But it 
is also a Diuretic ; and may thus too relieve the loaded veascls 
by carrying off in the urine some of the water of the blood. 

Such is an outline of the action of Special Sedatives to the 
Vagus nerve. It is not clear whether they affect that nerve 
at its origin in the brain, or whether they act upon the extre- 
mities of its filaments, (f. page 91.) 

These Sedatives do not act directly upon the brain itself. 
But indirectly they may affect it, when given in large doses. 
For by depressing the action of the heart they cut off the 
natural supply of blood to the braiii, and may, by so doing, 
produce delirium and convulsions. They tend obviously to kill 
by syncope. Some medieinea may cause syncope by an action 
upon the brain. General Sedatives may do so ; but it does not 
appear that the medicines of this order ever act in this way. 

Some other medicines rest very closely upon the confines of 
this order. Squill ia the chief of these. It is not quite clear 
whether Squill should be regarded as a Special Sedative, or 
considered simply as an irritant Emetic and Eliminative. It 
is a valuable Expectorant. It is also a Diuretic ; and from 
the analogy of its operation to that of Digitalis {vide supra), 
and liecause it appears to lie a specific Emetic, it is moat pro- 
bably a true Neurotic. 

But we must not confound with Neurotics those medicines 
which exert a slow operation in the blood which results at 
length in a nervous affection. This may take place, to a 
greater or less degree, with all Catalytic Hajmatics. Lead, 
which is anti-convulsive and astringent, approaches nearest 
of all to the recognized nerve- medicines. After existing for 
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rame time in tte blood, it produces local palsy, particularly^ 
of the muscles about the wrist ; and it sometimes affects the | 
sensory nerves, causing sharp shooting pains in the limbs. 
Tlieae nervous symptoms are caused by the accumulation in I 
the system of the poison of lead, and the deterioration of the I 
blood which is thereby produced. In the ease of the palsy, ( 
we cannot certainly say whether these causes operate first upon 1 
the motor nerves, or upon the muscles themselves. 

Lead certainly has some tendency to affect the brain. All 1 
kinds of brain disorders may occur in eases of chronic lead- J 
poisoning. The metal has been found in the brain aftear J 
death ; but it also exists at the same time in other parts of I 
the body. In cases of Lead-eolic there is generally a para- 
lysis of the muscular fibre of a certain portion of the intes- I 
tine. The pain of the disorder is caused by an irritation of the J 
nerves of the part. 

Neurotics are medicines which tend, immediately they enter I 
the blood, to be discharged from it upon the nervous system. ] 
They therefore immediately affect the latter. Hrematics, in I 
small doses, pass through the blood without exerting any I 
direct effect upon the neri'cs. They are never dischai^ed 1 
ujion the nervous system except after they have for some time I 
existed in the blood in such quantity as materially to vitiata I 
its healthy character. Corrosive poisons affect the nerves by I 
a violent revulsive action ; and are not to be considered in tlw | 
same category as medicines. Thus Lead is not a true Neu- 
rotic, but a blood-medicine. (Vide page 178.) 



We have now concluded our brief review of the action c 
Neurotic medicines. Some few will be again treated of in 
the fourth chapter. The views of their operation wliieli Pl 
have vHshed to substantiate are in many cases the same a 
those which are generally adopted, in some cases differeDtJ 
from tlicm. lu either instance I have attempted to baae-'l 
them Qit observation, or on simple inductive reasoning. 



277 



It has already been observed that these iierve-medicinee are 
more rapid arid more CTanesccnt in their action thau those 
whieh preceded them. They are unable, as a general rule, to 
produce a permanent cflcct. Wlien such a permanent im- 
pression is desired, an approach to it can ]ie made by a con- 
tinual repetition of the dose, by which a transitory action 
may be constantly renewed and kept up. In other cases a 
mere transitory action may produce a cure. This may be the 
case in a sudden and dangerous emergency, which will pass 
over if the system can be supported through it, but which 
threatens life while it lasts. Or, in Neuralgia, if the irri- 
tability of the sensory nerve be continually blunted by the 
external application of Aconite, It may at last subside alto- 
gether, and a right condition of things be restored. The 
same may be said of convulsive disorders, and the stimulant 
antispasmodics which are used to control them. 

Neurotica are mostly employed in temporary emergencies. 
In such cases their action is often decisive and gratifying. 
Vital action may be restored and kept up; or escess of ac- 
tion allayed. Pain may be suddenly and efl'ectually removed : 
delirium or convulsions subdued. Sleep may be substituted 
for wakefidness, or activity for torpor. By these powerful 
remedies we are enabled to exert an immeuBe control over 
the varied manifestations of nervous force : and may often, 
when we wish it, substitute one condition for another which 
is the reverse of it. WTien there is a deficiency of nervous 
force, we make use of a Stimulant, or of one of the Incbriant 
Narcotics ; when there is an excess of the same, we employ a 
Sedative, or one of the latter two Narcotic orders. 

But when we desire to quell a long-standing aud firmly- 
rooted disorder, which is not displayed by violent outwaid 
manifestations, but is nevertheless working fatally within, we 
must then call to our aid some Haematic medicine, which 
alone can be of permanent cfticacy in such a case. 



Pmp. IX. — T4a/ a third cta»g of medicines, called Asrais- 4 
GENTS, act by passing from (he blood to muscular fibre, 
which they arcile to contraction. 

Altfaougli this class of AstringcDts is a email am) cotnpa^ | 
ratively unimportant class, yet it is necessary to separate it 
Irom all the others, because the mediciues which compose it I 
are completely distiuet in tl>oir mode of operation. They do 1 
not necessarily act iu the blood, although many Hematics 1 
are also astringent, They do not pass from the blood to the I 
nerves. Tliey do not always act by passing out of the body | 
through the glands. Their operation is peculiar, but it i» | 
simple. As Neurotics act directly on nerve, so these act 
directly and especially on muscular fibre. They cause this to 
contract, whether it be striped and voluntary, or of the invo- 
limtary unstriped kind. 

Tlieir action is more readily understood, because it can 
actually be seen. It takes place out of the body, or in the 
body — externally, or iutenially. Nearly all Astringents have 
the power of coagulating or precipitating albumen. By virtue 
of this power tbey are enabled to constrict many dead animal 
matters. They affect fibrinous tissues iu a similar chemical 
way. But they seem to possess a further dynamical influ- 
ence over living tissues, which possibly depends in some way 
on this chemical property. This dynamical influence is, as 
I have said, to cause the contraction of muscular fibre. By 
this all their operations cau be explained. Taken into the 
blood in a state of solution, they pass through the walls of 
the capillai-ics to the muscular tissue. By inducing the flbre 
of the voluntary muscles to contract. Astringents may brace 
tlie system, and simulate the action of Tonics. But as the 
eontractiou of voluntary muscle is short and brief, it requires 
for its maintenance a coiitiuual excitation, and unless the 
medicine is tlius continually rei>eatcd, the tonic effect sub- 
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sides. But Astringents further contract involuntary muaclc. 
This contraction is slower, and more durable and important 
in its results. Unstripcd muscular fibres csiat in tlie middle 
coat of arteries, in the walla of capillary yeasels, in the lining 
of the ducts of glands generally, and in the substance of the 
heart and the coats of the stomach and intestines. Astrin- 
gents are irritant and poisonous in large doses. But in small 
doses tliey constrict and stimulate to a healthy condition these 
tubes that contain in their coats the unstriped fibre, By 
diminisliing the calibre of the capillary vessels generally, they 
promote health, and counteract a lax state of the system. By 
the same action on the extreme vessels, they prevent hEemor- 
rhages. By constricting the ducts of the glands they dimi- 
nish the secretion of those glands, because denying it an exit. 
By acting on the stomach and intestines, they arc able to 
give them tone, to diminish their secretions when excessive, 
and thus to promote digestion. 

Having premised this general view of their action, we may 
now proceed to prove the Proposition in which it is stated, 
iliriding it first into four minor propositions. 

m. p. 1. — That they are medicines which pass into the blood. 

m. p. 2. — That they have the power of causing the contraction 
of muscular fibre, living or dead. 

m. p. 3. — That their operation is to diminish secretion, to re- 
press hemorrhage, and to give tone to the mus- 
cular system. 

m. p. 4. — ^TLat these results are to be accounted for by their 
action on muscular fibre, to which they pass firom 
the blood. 

These assertions are an extension of the major proposition, 
but their eatabliahment is necessary to a correct understand- 
ing of the latter. Their proof is comparatively easy and 
simple. It is not supposed to be a certainty ; but simply to 
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amonTit to a strong probability, which is as much as we haTB ^ 
a right to expect in such cases. 

Astringents constitute the third class of medicines which q 
t^ratc on the aystem after being introduced into tlie sto- , 
macli. Tlicir action is, however, of so simple a kind, that it ] 
may be exerted on the external surface in the same way as 
in the interior of the body. It wUl be seen by a reference to 
the table of medicines, that the class of Aetriugents is there J 
divided into two orders. 

AsTRiNGENTIA. 

Ord. 1. Astringentia Mineralia. 
Ord, 2. Astringentia Vegetabilia. 

The lists of these orders are given below. "With regard to 
the first minor proposition, it has already been proved that 
most of these medicines pass into the blood, Tlie minerals 
included in the first order have already been noticed M 
Hsematic medicines. They are all soluble in water. They 
are absorbed in the stomach and intestines, and pass into the 
blood. Many of them pass on into the secretions. The 
astringent parts of the vegetables of the second order are also 
soluble. Tannic acid is the chief of them ; it is simply an | 
Aatringetit; it has been found in the blood, where it changes 
into Gallic acid, and in that form it passes into the secretion 
of urine. 

What then are the active properties of these medicines ? I 
They have all a certidn chemical power ; and a certain dy- 
namical power. All the mineral Astringents have the power 1 
of precipitating an albuminous solution. So also do Tannic 1 
acid. Turpentine, and Creosote, coagulate albumen. Tannic | 
add precipitates Gelatine too. The dynamical property, 
which is common to all of these substances, is a power of* I 
causing the contraction of muscular fibre. It seems to de- | 
peud somehow on the chemical power just mentioned; for 



ASTRINGENTS. 



Astringents appear to constringe fibrinouB as well as alhu- 
minous tissues by a chemical action. They also coagulate 
fluids aud discharges which contaiu albumen. 

When the solution of any Astringent is applied to a fresh 
fibre of dead muscle placed under the microscope, it is seen 
to contract. The power which they possess in causing the 
contraction of liv-ing bloodvessels may be witnessed in a 
similar way. The astringent solution may be applied to the 
web of a frog's foot, confined in an extended position. This 
web is traversed in aU directions by minute ramifying capil- 
laries ; and these arc found gradually to diminish iu calibre. 
In the same way as the mechanical irritation of a small artery 
"will act upon the unstriped muscular fibre contained in its 
coat, and thus cause the vessel to contract at oue point ; so it 
seems that an Astringent, by a chemical action on the same 
muscular tissue, is able to cause tbe capillary vessels seen 
under the microscope to contract and diminisli in size. At 
all events wc may conclude, both from actual experiment and 
from a comparison of their several operations, that Astringents 
are able to cause tbe contraction of muscular fibre. 

In the third minor proposition the chief results of their ope- 
ration are stated. These have already been briefly described. 

They check secretion. They are thus prescribed when any 
secretion is excessive. The Tannic vegetables are given in 
diarrhoea ; Nitrate of Silver may be administered in Pyrosis ; 
Sulphuric acid in profiise perspLrattons ; Uva Ursi in mucous 
flux from the bladder. 

Tlicy repress hiemorrhage. Thus Acetate of Lead is em- 
ployed in hajnioptysis ; Creosote and Uva Urei arc used in 
hiemorrhage from the stomach or bladder ; and the vegetable 
Astringents arc prescribed in Dysentery. 

They give tone to the system. They do this when tlicre 
exists an over-relaxation of the sohd fibres on account of any 
depressing cause, by exciting the muscles to a more or less 
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permanent contraction, and by coiistringing the capillary 
vessels generally. 

In tlie fourth place, it is maintained that their action in all 
these instances may be explained by a reference to their power 
in causing the contraction of muscular fibre ; inasmuch as they 
are foiuid to diminish the calibre of certain tubes and cavities, 
and these owe the contractility wliich they possess to the 
muscular fibre which is contained in their coats. It follows 
then from the rule of local access, that before they can influ- 
ence these tissues they must pass directly to them from the 
blood. 

Such appears to be the simplest aiid the most rational 
explanation of the action of Astringent medicines. 

Ord. I. MiNBBAL Astringents. 
(Sulphuric, Nitric, and Hydrochloric acids. Acetate and 
Diacctate of Lead ; Sulphate and Scsquichloride of Iron ; 
Alum; Sulphate of Zincj Sulphate of Copper j Bichlo- 
ride of Mercury [ Nitrate of Silver.) 

These medicines have already been noticed among Resto- 
rative and Catalytic Hajmatics, Tlieir Astringent action on 
muscle is of much less moment than their important opera- 
tions in the blood. Neither is it theoretically a matter of ao 
much difficulty ; for it appears, as we have seen, to admit of a 
simple explanation. 

By their chemical action on albumen, these substances 
coagulate blood, and thus act in a simple way as styptics 
when applied to bleeding parts externally, They form i>ccu- 
liar insoluble compounds both n'ith albiunen and fibrine, and 
it is probably by vii'tue of their action on the latter that they 
are able to cause the contraction of muscular fibre, which is 
a fibrinous tissue. The constriction, set up chemically, is ap- 
parently contuiued and propagated by the vital force of the 
muscle. 



A8TRIN0ENTS.- 



283 



The most important only of the miueraJ Astringents ore 
mentioned above. It must not be supposed, when tlieir che- 
mical actions arc mentioned, that such actions arc always 
allowed free play in the living and circulating blood. They 
are no doubt constrained by various forces from operating 
there, or else the consequences of such a disturbance of the 
condition of the elements of the blood would be dangerous 
in the extreme. [Vide page 102.) They act, before entry into 
the blood, on mucous membranes and external parts; and on 
coming out of the blood, on the terminal capillary vessels, on 
the ducts of glands, and on the mucous membranes again. 

Astringents act very much alike on external parts; only 
that some are more soluble than others, and some excel tbe 
rest in chemical activity. But they differ considerably in 
their applicability for internal use. They must be given in 
such quantity that, after absorption and dilution by the whole 
mass of the bloody they may still be capable of exerting a 
perceptible action on distant parts. A small portion of one 
of them will not suffice to repress hajmorrhage, or to diminish 
a superabundant secretion. 

From this it follows that the mineral acids, Ahim, and the 
salts of Iron, are the only Astringents of ibis order which can 
in all cases be given internally with advantage. For being 
comparatively innocuous, they can be safely prescribed in the 
quantity required ; whereas tbe other mineral Astringents are 
[joisonous substances, nhieh cannot be given in large doses 
without considerable danger. 

Of the mineral acids, Sulphuric acid is tbe beat Astringent. 
Phosphoric acid is seldom or never used as an Astringent, 
We might indeed have supposed it to be inapplicable, from 
the fact that it forms soluble compounds with albumen and 
fibrine, — instead of coagidating these substances, like the other 
mineral acids. 

Sulphuric acid is a Restorative Htematie ; and, when given 
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in small doses, may remain in the blood, and not pass oiit' 
throngh the glands. It acts first upon the mucous surface 
of the stomach. When there is a relaxation of this mucoua 
membrane, aa in mauy cases of atonic dyspepsia, with a lar|;e 
formation of Satus, and an over-secretiou of the gastric fluid, 
this acid may be very serviceable. It tends to correct these 
evils by a topical action. In cases of Pyrosis, where there is 
an alkaline reaction in the vomited fluid, as sometimes occurs. 
Sulphuric acid is still more peculiarly apphcablc, because it 
further acts chemically in neutralizing this alkah. \\"hcn 
given in larger doses, the aeid cannot remain in the system, 
but must be eicreted from it by the glands. In passing 
through them it tends to a«t as an Astringent by corrugating'' 
and diminishing in calibre their minute ducts, and thus de- 
creases the amount of the secretion. But it does not act on 
all glands alike. Dr. Bence Jones has found that it seldom 
passes out into the urine. It therefore does not sensibly di- 
minish the secretion of uriue. It is probably excreted partly 
by the skin, and partly by the bowels ; for it diminishes the 
amount of the sweat iu profuse perspiration, aud of the ^Eces 
in diarrhoea. Sulphuric acid is free before entrance into the 
blood, and after expulsion from it into the secretions. Thus 
at these periods it acts as an Astringent. But while in the 
blood it combines with the alkali contained iu that fluid, and 
forms a salt which is not astringent. So that when it dimi- 
nishes any secretion, this is nearly tantamount to a proof 
that it is actually excreted by the gland which forms that 
secretion, it acts on mucous membranes generally, being 
probably excreted in small quantities by those which are re- 
mote from the stomach. It is not of use iu cases of hemor- 
rhage, cscept when the bleeding takes place &om some mucous 
membrane. It is thus given with more or less advantage in 
Hiematcmesis, IliEmoptysis, Melffiua, and chronic Dysentery — • 
i. e. in heemorrhage from the mucous surfaces of the lungs, sto- 
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much, and bowels. It diminialics excessive excretion tram the 
bowels. It is thus often of great use in Diairbosa, and will cure 
cases that have proved" in tractable to other remedies. It may 
even be of service in Cholera, especially in the early stages, 
when large and repeated doscSj properly diluted with water, 
should be boldly adniinistered, 

AliitD is a imiversal Astringent, acting more or less on all 
parts of the body, and diminishing all secretions. It is a very 
useful remedy in all cases where Astringents are required. It 
does not secra to he impaired in power while in the blood, as 
is the case with Sulphuric acid ; and is therefore applicable iu 
all hsemorrhagic cases. It has been higlily recommended in 
the ease of lead colic, and seems to operate in this instance 
by stimulatiug to contraction the muscular fibre of a paralyzed 
jHirtion of the intestine. 

Tlie astringent salts of Iron ore less active in this kind of 
influence than the medicines already referred to. They have 
very little action on the glands. But in cases of hssmorrliagc 
they arc particularly appropriate, for in addition to their 
astringent action they tend to restore the deficient red colour- 
ing matter of the blood. In many such instances the Sul- 
phate or the Sesquichloride of Iron may be advantageously 
prescribed along with Sulphuric acid. 

Acetate of Lead is used internally as an Astringent, but 
being a more dangerous remedy thaw the medicines above 
mentioned, it requires greater care in its application. It 
should not, if pos-'sible, be used for long together. When it 
has been for some time prescribed, the bine line at tlic edge 
of the gums, which is characteristic of a saturation of the 
system by the poison of lead, will indicate that its further 
admiuiatration is imadvisable. The Acetate of Lead is mucli 
esteemed as an Astringent in the ease of Hiemoptysis, It 
is frequently combined with Opium, in spite of the chemical 
decomposition which follows the admixture. But it must 
certainly not be prescribed with Alum. 
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The soluble salts of Silver, Zinc, and Copper, and the Bi- 
chloride of Mercury, are \ised with advantage aa external 
Afitriiigcnts, but can seldom be prescribed internally bo as to 
act in this way, becauee they are poisonous when given in any 
quantity. The Sulphates of Zinc and Copper have, however, 
been occasionally used in diarrhtEa. 

When thus appUed as Astringents externally, their solutiona 
must be very dilute, for all the mineral Astringents are caustic 
aud corrosive, destroying texture, when iu the solid state, or 
in strong solutions. These solutions may be applied to any 
part of the surface of the skin or mucous membrane, when 
relaxed, inflamed, or ulcerated. Their operation is simple and 
obvious. When one of them is applied to an inflamed eye, or 
to a red ulcerated sore, that is turgid with blood and dis- 
charges an uuhcalthy matter, it tends to promote the contrac- 
tion of the dilated vessels, and thus dispels the congestion and 
dimioiahes the dischai^e. 

Various other substances have wrongly obtaiued the title of 
Astriiigents, regard being had only to the result of their ope- 
ration, and not to the mode in wliich it is produced. Thus 
Chalk is often of benefit iu diarrhcEn. It acta both by me- 
chanically absorbing irritating fluids, and protecting the sur- 
face of the bowel, and by chemically neutralizing an acid 
matter by which the irritation is maintained. And when 
applied to the surface of inflamed ulcerated parts, it docs good 
by absorbing the discharge, and protecting from the contact 
of air. Thus its action in Iwth cases is very different from 
that of the true Astringents, Probably the same is the case 
with Nitrate of Bismuth, (r. p. 92.) 

The action of some of the minerals above named, when ap- 
plied externally in the solid state, as caustics, must not he 
confounded with their astringent power. Its efficacy depends 
upon the revulsive effect which follows a local destruction of 
tissue. An astringent stimulates rital action; a caustic de- 
stroys it. 
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Orb. II. Vegetable Astringents. 
(Tannic Acid. Gallic Acid. Kino ; Catechu ; Logwood ; 
Oak-galls j Rliatany ; Bistort ; Pomegranate -rind ; Rose- 
Icaves; Uva Ursi; Tormentil. Creosote. Turpentine?) 

Tannic Acid, Gallic Acid, and Creosote arc the three chief 
Vegetable Astringents. To the two first the vegetable sub- 
stances above enumerated appear to owe their efficacy. All 
contain Tannic Acid, or some modlficatioii of it ; and Oak- 
galls contain also Gallic Acid. 

The relative efficacy of these active principles may te 
summed np in a few words. Tannic and Gallic Acids may 
generally be used with great advantage in all cases in which 
Astriiigcnts arc required. WTicn applied externally, Tannic 
Acid is the most powerful ; but for internal administration 
Gallic Acid is the best. The reason of this will presently ap- 
pear. Creosote, being a powerful Neurotic, caimot be cm- 
ployed to act on distant parts, but is appropriate iu cases of 
hemorrhage from the surface of the stomach. 

I have already said that I conceive the astringent powera 
of these substances to depend very much upon their chemical 
alhnities. Tannic Acid precipitates both Albumen and Ge- 
latine. Creosote also coagulates Albumen. But Gallic Acid 
does not affect either of them. 

Tannic Acid does not seem to be a simple substance. When 
boiled with acids, or with alkalies, it yields Gallic Acid and a 
brown matter. Tannic and Gallic Acids yield the same set 
of products when submitted to destructive distillation. And 
it appears likely, from the researches of M, Braconnot, that 
Tannic is a compound acid eonsisting of Galhc Acid in com- 
bination with the elements of grape-sugar. Tliree atoms of 
Tannic Acid are together equivalent to sis atoms of Gallic 
Acid and one of grape-sugar. WTien the solution of the 
former acid is heated in the air, or taken into the human sys- 
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taa, the elaoeDts of ^rape-sugar are oxidized into Carbofiic 
Add and water, and Gallic Acid is set free. (Hrfe Chap. IV. 
Arl. Taimie Aeid.) 

It is thus Gallic Add whicb passes out into the aerretions, 
after exerting an astringent action at distant parts of the system. 
.\nd as the Tannic Acid loses weight by the decomposition, it 
follows that a dose of Gallic Acid produees a greater effect as 
a medicine than an equal amount of the other. Thus one as- 
certained fact is deared up by these chemical considerations, 
— but other mysterious points remain still to be explained. 

Gallic Add does not precipitate albumen, aiid is of little 
use as an Astriugeut when applied to external parts ; but it 
is verj' efficacious when given internally. Tannic Acid, which 
is eriuivatent in composition to a combination of Gallic Acid 
with a saccharine matter, is a valuable external Astringent. 
A further chemical discovery has been made, which appears to 
bear ujxm these fiicts. M. Pelletier has found that a mixture 
of a solution of Gallic Aeid with one of Gum will precipitate 
tdbumcu, although neither of them will affect it separately.* 

Gum has thv same couijiosition as coznmon sugar ; and 
in«|)C-supir, or a material eautainiug the same elements, is 
known to be continually forming in the blood, [v. page 117.) 
Thus it is Ukrly that Gallic Acid may act along with this sao- 
chariw matter in the blood, aiid by this acquire chemically an 
aatriu^nt puvtT, which it is not able to exert on external 
party, Uvatuv tln-u isolated. Diit tlie saecbarine matter is re- 
quind in tlw? *j-»tem fia- special purposes, and thus Gallic Add 
|HUM.'» out iulo tbe M:x-ivti^>us alivio. 

U wriua imitnble, «hen Tauuic Acid is given, that it is not 
ilcwmip^MHl lutu il» i-^uwtituout parts until it has to be sepo- 
T«t«l li\>»u the bUx-d by (be jeUimIs. 

IIhw i«vi ciun^iotunK aiwl ihe ngeuUe aabatwues that 
t,\<u(uu ttuHu, an' vmuX in diwrrlMB^ ud in all huHmluigic 
• I'Mtwr'* CtMwirtir, Ilk tdit. p. WS. 
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cases. To dimmish sweating. Tannic is inferior to Sulplitiric 
Acid ; but to act as a remote Styptic, it ia pi-eferable to the 
other. Tannic and Gallic Acida diminish secretions generally; 
they arc very nseful in cases of hematuria, where Sulphuric 
Acid is all hut useless. 

Creosote ia a Sedative, and cannot he well given in such 
large doses as to act upon distant parts. In eases of hcemate- 
meais it acts topically on the surface of the stomach in a 
double way, dimiDishing the haemorrhage by its aatriugent 
power over the vessels, and quieting the nervous irritation hy 
which the vascular cscitement is of^n maintained. In can- 
cerous cases the bleeding can never be permanently stopped. 

This concludes the list of Astringent medicines. 

Certain stimulant Ehmiuativcs are employed for the pur- 
pose of cheekitig mucous fluxes, and so far simulate the action 
of true Astringent medicines. Thus wc administer, with more 
or less ailvantage, Aromatics iu diarrhcea; Cul)ebs, Copaiba, 
and Turpentine, in gonorrhoja ; and Balsam of Peru, and other 
olco-resins, in catarrhal affections. These medicines may act 
upon and pass through the glands of the several mucous sur- 
faces which they affect ; while so doing, they may stimulate 
the healthy function aud secretion of the gland, and cause it to 
displace the morbid one. Dr. Williams thinks that they first 
cause dilatation of the vessels of a gland, aud that thia is fol- 
lowed by contraction. There is no apparent reason why the 
latter effect ahontd succeed the former. But supix)sing con- 
traction to take place in this way, then these niediciu(« would 
he true Aatriugcnta. But it cannot he so, for they do not 
diminish any of the natural secretions, hut, on the contrary, 
increase them. Turpentine, Cubehs, and Copaiba, are Diu- 
retics, and it is possible that while passing out in the urine 
they may simply stimulate the mucous surface of the inflamed 
urethra, and excite it to a healthy action. 

These volatile oils are probably incapable of exerting a true 
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astringent action. But it slionld be observed that Turpentine, 
when in large proportion, coagulates albumen. And on the 
Buppositioii that it is really an Astringent, Tui-pentinc has been 
often prescribed as a remedy for hsemorrhagea in different 
parts of the body. But it has very much disappointed the 
expectations that were entertained of its efficacy. 

General Stimulants may act indirectly as styptics to a rau- 
cous surface, when relaxed and bleeding on account of an 
atonie condition of the nerves by which the contraction of the 
minute vessels is maintained. 

Alcohol, ii( large quantity, coagulates albumen, and it may 
thus act as a true Astringent when applied externally. 

Some Neurotic medicines diminish secretions in a way 
which is not well understood. The chief of these is Opiura, 
which particularly diminishes the secretion of the bowels. 
Attempts have been made to explain this by an influence pos- 
sessed by Morphia on the process of Kudosmosis, but they are 
uot satisfactory. It is certain that it is not a true Astringent. 
It is not externally styptic, and does not coagulate albumen. 
Some little light may perhaps be thrown upon the matter by 
a consideration of the other operations of Opium ; but it is 
difficult to explain it decisively in any way. 

Prop. X. — That a fom-lh class of medicines, called Elimin.a- 
TivES, act by paattng out of the blood Ihrouiih tlw glands, 
which they excite to the performance of their Jvnctioiu. 

In this Fourth Class are included all the medicines which 
tend in a direct manner to increase secretion. They have 
received various appellations ; some authors have called them 
special Stimidants ; others, as Dr. Duncan, have named them 
Evacuants; while Dr. Pereira entitles them Eccritics. 

The mode of operation of Elimiuative medicines is a matter 
of considerable importance, and its consideration will require 
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us iirst to make some inqiilrv into the character and fiuictions 
of those important glandular organs vMch they are said to 
excite to action. 

The rational explanation of the process of elimiuation or 
secretion has been in all ages of science a favourite topic for 
speculators and theorists, — sound or nnsound in their views 
according to the light that was given to them. 'With regard 
to its essential nature, and its immediate bearing on the cure 
of disease, the subject has been generally understood with to- 
lerable clearness. From the time of Hippocrates downwards, 
the use of Evacuants in the treatment of fevers and other dis- 
orders has been recognized, and their efficacy usually explained 
by supposing that they caused the passage out of the body 
tlu-ough the glands of certain matters that were formed in the 
blood, but ought not to remain in it. 

This view was more particularly insisted on towards the 
close of the seventeenth ceutury by Dr. Thomas Sydenham ; 
and again at the commencement of the eighteenth by Dr. 
A. Piteairn, in an Essay on the use of Evacuants in Fevers, 
These both had observed that ffevers and other disorders had 
mostly a particular teudency to pass oB' with an increase in 
one or more of the secretions ; and they drew from this, and 
from the results of their expBriciice, that in stimulating and 
urging this secretion, the physician would be doing his best 
to promote a cure. ( Vide page 43.) More recently the same 
idea has been followed up by Cullcu, Hamilton, and others. 

This theory is not in our immediate province. Though 
based upon reasonable grounds, it has perhaps been too uiii- 
vei-sally applied. It will sutKce now if we assume that reme- 
dies whose action is to increase the amount of secretion have 
often an important bearing on the cure of disease. We have 
only to inquire into their manner of action. As a preliminary 
step, there is one general law of secretion which it is of im- 
portance that we stiould clearly lay down. It is this: it is 
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the especial offipc of each gland, or set of glanda, to 
from the blood particulnr materials, and to pass them out 
the hod v.* 

It follows from this law of selective secretion, that vht 
any morbid substance or product, — or anything which ia 
the system, bnt cannot naturally remain there, — has to pass 
out, it prefers to pass by some glands rather than by others. 
It must be rememliered that the glands afford the only 
by which a substance can make its exit from the blooil, 
are still much in the dark as to the rationale of this force 
attraction, by which particular matters are drawn towards ei 
gland. 

Dr. Pitcairu, a great man for the age in which he livedj 
a man of original thought and natural genius, — gives us, in his 
Essay on tlie Circulation of the Blood, a learned account of 
three theories on this matter which were in vogue at hia time. 
They are of importance, as showing that the fact was then 
very clearly recognized, however dubious the explanation of it 
might be. One party supposed that there was in each gland 
a certain material stored up, which prevented tlie passaga* 
through to itself of auy substance that was not hke it; jusCl 
as when a sheet of paper is steeped in oil, oil only will pass 
through it, and not water. A second party, called the Chy- 
mical party, supposed that there must be in the immediate 
neighbourhood of each gland a subtle fluid or ferment, whose 
tendency and office it was to form and separate from the blood 
the materials which that gland had to accrete. A third set of 
physicians armed themselves with mathematics and with the 
newly-diseovered prmciples of Newton, and actually worked 
out formulse and equations wherewith to support their ai^- 

* I do not here mean to imply thtit the produi^U of tlie tustions of all 
glsDik are dcsliiied for excretioD. 1 1 is probable that the bile ood some 
other accretions are pnrUy re-ahaorbed into the blood. Bui wa nrp now 
concerned only nith the function of glandu aa emnnctories. 




meats. They had Btrong and perhaps reasotial>lo ideas as to 
the definite shapes of atoms. They averred that each gland 
was to be compared to a sieve or strainer, having in it pores 
of a particular size and certain geometrical shape, and that 
each secreted atom could only pass through a pore that would 
exactly coincide in size and figure with itself. 

The first two of these theories Dr. Pitcairn disputed, and 
treated with higli disdain. The third he accepted in a modi- 
fied form. He supposed that the vessels in the glands ended 
in small o|>eii mouths, always circular, but differing in dia- 
meter in difl'ereut glands, so that each would only admit the 
passage of a particle whose diameter approached a certain sum. 
Thus he supposed that each secretion would consist only of cer- 
tain peculiar particles. Possibly Dr. Pitcairn forgot that small 
particles would seldom hesitate to pass through large holes. 

We may perhaps feel inclined to make light of these crude 
speculations of the philosophers of the eighteenth century ; we 
may be disposed to smile at the idea of vessels with open 
mouths, and of glands which are riddled with holes like the 
buckets of the Danaides; but we must after alt confess that if 
at the present day we have swept away these notions, we have 
certainly added nothing in their stead, nor can we explain this 
matter at all more clearly than our predecessors a century and 
a half ago. 

The fact, however, is plaiu, however vainly we may try to 
account for it. It is an established rule, to which there are few 
exceptions, that each substance which is formetl iu the blood 
and has to. pass out of the body, tends to pass out through 
some particular glands; that it is the particular function of 
the kidneys to escrete water, urea, uric acid, aud certain salts; 
that it is the especial office of the bowels to excrete certain 
eflcte matters and gases ; and that it is the peculiar province 
of the liver to excrete fatty matters, cholestcrine, taurine, and 
choleate (or cholalatc) of soda. 
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Water, being the necessary solvent of the solid matters i4| 
all the tluid accretions, ia secreted in greater or less quantij 
by all the important glantla. The kidneys arc the chief cmu! 
tones of water, — i. e. they have to separate it from the bloc 
when it has entered in an unnatural amount. But in the e 
cretion of water there esists a compensating relation between 
the skin, kidneys, and bowels, — particularly between the two 
former. So that when water is not properly excreted by the 
kidneys, it may pass out by the Hkin, and vice verad. It i>^^l 
well known that tliis change may be determined by severdi^H 
circumstances, particularly by the conditions of heat and cold, ^ 
or moisture and dryness. The relation between the fimctioa 
of the skin and kidneys appUes also to other fluid and solid 
substances, as will Ijc seen when we consider the medicines 
which act upon these glauds. 

Now this law of selective secretion applies not only, as it 
seems to me, to substances which in the course of nature are 
formed in the blood, and have to be excreted from it, but also 
to other matters which have been, as it were, accidentally in- 
troduced from without, and which, being in the system, catmota 
properly remain there. Thus it would apply to all medicinii J 
bodies wliich have passed from the stomach into the bloo^J 
and which, not being natural constituents of that fluid, mulV 
again pass out of it. 

So that although it is often laid down that medicines acting 
on the glands do so simply by passing along in the blood, and 
stimulating them as they go by, I regard this as a needless 
complication of the snbject, and a tiling which is wholly with- 
out proof. In fine, I am brought to the opinion wluch I have 
laid down in the Tenth Proposition, and which 1 have now to 
establish as well as my space will permit. The affirmation 
may be thus divided into minor propositions t — 
w(. p. ] . — That Eliminatives are medicines which pass into the 
blood. 
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w. p. 2. — That they cannot remain there, but must pass out 

of tlic body, 
m. p. 3, — That iu so doing, they tend to pafls out by some 

glands more than by others, 
m. }}. 4. — Tliat the result of their passage throiigli a glaud is 

to increase its secretion. 
w». p. 5. — That they are of use when the state of the system 

requires that the fuuction of a glaud should be 

restored or promoted. 
Wliat I wish to prove is, that a medicine increases secretion 
simply by being itself secreted ; that while passing through a 
glaud it stimulates the secreting cells, and rouses them to a 
proper performance of their natiu-al function ; that each eli- 
minativc medicine has a tendency towards particular glands, 
and increases the secretion of those glands ; and thus, as far 
as our information on the subject extends, we find that Cathar- 
tics are excreted from the blood by the glands of the bowels, 
and pass out with the faces; that Diuretics are to be disco- 
vered in the uriue. Diaphoretics in the sweat, and those Ex- 
pectorants which are volatile may be detected in the odour of 
the breath. 

Any material which is naturally eliminated woidd act as an 
eliminativc medicine. Thus if a drachm of Urea be dissolved 
in water, aud injected into the veins of a dog, it causes copious 
urination, which continues until the whole is excreted. Lactic 
acid is a diaphoretic. In Rheumatism the sweat is largely 
increased, because an excess of lactic acid is formed in the 
bluod. These instances well illustrate the ai^ument. 

Further, we find that when on eliminative medicine is 
diverted from the gland by which it usually passes out, it no 
longer augments the secretion of that gland. Dr. Ward gives 
an interesting caae of a woman who was uever purged by 
Castor-oil, but in whom the oil exuded from the skin, and 
acted as a Diaphoretic. And it is, as I have said, well known 
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that the conditions of cold and exercise will cause a Diapho- ' 
rctic, in raOst cases, to act on the kidneys, because it is then 
excreted by tlicm. For the same reason, warmth, confine- 
ment, and rest, will induce a Diuretic medicine to act on the 
skin. 

Tbua if it be shown, on the one hand, that Eliminative me- 
dicines themaelves pass tlirongh the glands whose secretions 
they augment; and, on the other hand, that when tliey do 
not pass through them, thej do not, as a general rule, aug- 
ment their secretion, — it may then fairly be presumed that < 
they operate by so passing through. 

I assert, then, that medicines which stimulate secretions 
are themselves secreted. But the converse of this — i. e. that 
all mcdiciucs which arc secreted at the same time increase 
Bccretion, — though it holds good in the main, is not invari- 
ably true. There [ire two chief exceptions to it. These are ' 
Astringents and Ilypertemics. 

Wheu SD Aatringpnt posscB tbrough a gland, it teuds. by its nnturid 
force, to deLTeoae Beurction, and tu r&uee conxtriL-tion of the ducts. Thus 
Vva ursi may decrease llio amo-unt of the urine, eltlioiigh it somtilinm 
does the opposite -, in which ciue theclimiuntireniBy besaid toBomioimt 
the BBtringent tendency. So also Catechu, KiJio, and Sulphurio acid , 
dcerenae the secretion of the intestinal glands. But general AatringenU 
are not always glandular Astringents. Thus the mineral artds act as 
DiuruldcB. 

By HypenpinicH I jnean raedkinea which prodnce congeetion. Power- 
ful ElimitiatiTee do this when given in cioesa, simply by exciting ex- ■ 
cesBJTe action. Now it is a general rule that congestion, however caused. 
diminiaheB the secretion of a gland. Thus eongestion of the lirer pro- 
duces jaundice ; congestion of the kidney, ischuria. After scarUtiuft, 
when the kidneys are suddenly ■called upon to eliminati.' a morbid ma- 
terial from the blooil, congestion of the glands may be caused : the 
urine is diminished, and dropsy results. 

Cttutharides and Turpentine are Diuretics. They incrcuae llie urine 
wheu taken in moderate doses ; but when in an over-dose, Ihey diminish 
it, and may etiuse paiuful strangury, with an almost total suppression ■ 
of the secretion. The explanation of such an action is obvious. Con- 
ftestion is onusvd by the excessive action. In the some nay we find 



BLIMINATLVES. 297 

that a large doBO of Mercury. n&turaJly a Cholagogue, maj prodiii^c 
jaundicii, by eausing congeation of tlie Uver. Tlib fact liaa been ob- 
Bci'ved by Dr. Gravoa, of Dublin. But it does iiot follow from tbia, as 
argued by Dr. H. Jonea, that Mereury, riglitly admmiatered, does not 
ini-rease tke Bocretion of bile, and stimulatu tbe be|mtic fuDrtion. 

In all eases, theu, in whicb observations have been made, 
we 6ud that an Eliminative medicine is secreted by the gland 
whieh is stimidated by it, and, in most cases, tbat a medicine 
wliicli is excreted by a gland tends to increase its particidar 
secretion. 

Having made tbis general statement of tbe case, I must 
attempt a more particular and detailed proof. I will treat in 
tiim of tbe above minor propoBitiona, as applicable to the fol- 
lowing orders of Eliminative medicines: — 

Class IV. Eliminantia. 
Ord. 1. Sialagoga. 
Ord. 2. Expectorant! a. 
Ord. 3. Cathartica. 
Ord. 4. Cholagoga. 
Ord. 5. Diapboretica. 
Ord. 6. Diuretica. 

They are enumerated nearly in the order of the glands, 
from aliove downwards, in the human body. I have not enu- 
merated Errhines, because the medicines which are used to 
increase the nasal mucus are merely topical irritants, and not 
true Eiiminatives. 

Of Emetics I have already spoken. Some are Neurotics, 
acting from the blood on the nervous system ; others are local 
irritants. They also are not true Eiiminatives. 

Neither are Emmenagogues so ; for the uterus is not a 
gland. Some of these too are Neurotics. Most of them act 
by causing a determination of blood towards the oi^an. Ca- 
thartics do this by their acUon on the contiguous mucous 
membrane of the intestines, {Vide page 100.) 
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These theij are the sis orders of Eliminative medicines, In 
the first mitior proposition it is stated that they pass into the 
blood. This lias already beeu in great part proved ; for most 
Eliminative medicines belong also to one or more of the pre- 
ceding classes, of which it has been shown that they pass into 
the blood. 

Thus Antimony, Mercury, Acida, Alkalies, Sulphur, the 
Salts, etc., arc Hiematica primarily. The varioiL? volatile oils 
and resins are more or less Stimulants. So also Alcohol and 
Kther, OS well as Camphor and others, are fomid among Nar- 
cotics. Colchieum, Digitalis, Creosote, oud Ipecacuanha, are 
Sedatives. Many Eliminatives are certmnly known to pass 
into the blood, because they are subsequently found in the 
secretions, as will be presently seen. 

Secondly, these medicines camiot remain in the blood, but 
must sooner or later leave it. If they remained, tbey could 
not pass through the glandular cells. But if they pass out, 
they must inevitably be excreted by them. 

All those medicines must be secreted which have nothing 
in the natural blood corresponding to them. This is the ca«e 
with most Eliminativcs, and with all medicines except the 
Heatorative Htematics. And those Restoratives wliich act as . 
Eliminativcs, such as yVcids and Alkalies, do so because thq 
are introduced in so large a quantity that they cannot poa^9 
sibly remam in healthy blood. Thus all these medicines p 
out tlirough the glands. 

Thirdly, we find that in so doing they tend to pass out bf ■ 
some particiUar glands rather than by others. 

In order to show this we may consider first the chief t 
dencies of the great groups of Eliminative medicines; i 
secondly, I shall endeavour, when considering the six orden^ 1 
to show that many of the medicines included in them hare ^ 
actually been found in the secretions of the glands toward* 1 
which they tend. The first consideration will clear the wayf 
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for the secood. What we have to ascertain is, that the prin- 
ciple of selective secretion is generally applicable to Elimi- 
native remedies. 

The most important of the auliatances which are used to 
increase secretion may be dirided chemically under the follow- 
ing sis heads, of all of which it has been proved that they are 
capable of absorption. (Prop. II.) 

1. Insoluble mineral substances. 

2. Soluble minerals, — i.e. Acids, Alkalies, and Salt». 

3. Ammonia and volatile oils. 

4. Fixed acrid oils. 

5. Resins and neutral acrid principles. 

6. Soluble vegetable principles. 

1. Insoluble mineral substances. — The chief of these are 
Mercurials (Blue Pill and Calomel), Iodine, and Sulphur, 
They are all more or less changed during the process of ab- 
sorption, as they have to be reduced to a soluble condition, 
They stimulate secretion generally ; but Mercury particularly 
tends to the liver, bowels, salivary glands, and skin ; Iodine to 
the kidneys, and to the salivary and mucous glands; Sulphitt, 
to the skin. 

2. Soluble mineral gubstances.— Acids, Alkalies, and Salts 
may pass off by any of the fluid secretions. The chief of these 
secretions are the sweat, the urine, and the secretion of the 
bowels. The sweat is only fluid when the skin is kept covered 
and very warm. In other cases the choice lies Ijetwcen the 
kidneys and the bowels. The kidneys are the grand purifiers 
of the blood, so that moat of the substances which stimulate 
the other glands may occasionally pass off in the urine. And 
soluble minerals, which require some amount of water for 
proper solution, would tend tor this reason towards the most 
fluid of the secretions. 

But there are some other things which counterbalance this 
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tendency. The constitutiou of the urine is such that it i 
not safely be disturbe<l to a very great extent. If there bftl 
much excess in it either of acid or of alkali, a deposit is occar* j 
aioned. Dr. Beuce Jones found that Siiljihuric acid neveT'l 
passed out iq the urine in any quantity. We find too that J 
when a certain quantity of a Saline is administered, too great I 
to pass off readily by the kidneys, it prefers to act on the I 
bowels. It is more likely to be diuretic if much diluted with J 
water; but this is not the only dli-ecting cause, for a very large I 
quantity of a saline will prove purgative, even when freely J 
diluted. { Vide Prop. II.} Thus the general rule ia this : so- I 
lubie niinerala are in small doses Diuretic, in large quantity I 
Purgative. Tliis applies more especially to salts ; for mineral I 
acids act as Astringents on the bowels, — and mineral alkalies, j 
being corrosive, cannot be given in large doses. 

3. Ammonia ami volatile oils. — The laws of endosmoBis 
favour the passage of soluble substances through to a liquid 
accretion. They are dissolved and can'ied away on the Other 
side of the membrane tlirough which they pass. In the same 
way it appears that volatile substances may dissolve i 
be carried away by, air. Thus they have a tendency towards 
the aeriform secretions. These are, — the expired air, or the f 
secretion of the air-cells of the lungs.^aud the ordinary cu- , 
taueous transpiration. While passing through the air-cella, 
these matters stimulate the secretion of the lining mucous 
membrane. They cause a morbid secretion of this surface to 
be replaced by a more uatiu-al one, Thus Ammonia and vola- 
tile oils are Expectorant and Diaphoretic. They may all pasa 
out iu the urine, but do not especially tend to do so, with the 
exception of some that are acrid, and approach to the nature 
of the resinous group. Turpentine, Jumper, and Copailja, are 
Diuretic. 

At. Acrid fixed oils. — Such are Castor and Croton Oils; 
they are Purgatives, [laeaing off by the Iwwels, 
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ii. Resinous and neutral acrid principles. — These are aoluble 
n alkalies, and tliua partly absorbed in the intcstiual canal. 
Moat of them are Cathartic, whether introdueed into the sto- 
maeh or injected into the veins. Such are the resins of Scam- 
mony. Jalap, and Gamboge, and the principles of Colocyntb 
and Elatcrium. Some few of thera are Diaphoretic, as Guai- 
aciim and Mezereon. Some again are Diuretic, especially those 
which are liquid, or associated with a volatile oil, which is the 
case with Copaiba, Cnbeba, Cantharidcs, and others. 

6, Vegetable principlen soluble in water. — Most of these are 
Diuretic; as are the Vegetable Acids, and the Alkaloids of Digi- 
talis, Tobacco, and Colchieum. So also are the principles of 
Broom and Sarsaparilla, The Emetine in Ipecacuanha, and 
the Morphia in Opium, act on the skin, Aloesin, the prin- 
ciple of Aloes, is purgative. So is Cathartin, the soluble acrid 
principle of Senna. 

Having thus briefly sketched out the particular tendencies 
in the operation of the groups of niediciiies which act on the 
glands, it remains for me to say that in very many cases these 
medicines have actually been proved to pass out of the body 
by the glands whose secretions they tend to increase. When- 
ever we are in a position to inquire into the facts by chemical 
or other means, we find that the Eliminative medicine is itself 
contained in the secretion which is augmented by its action, 
and that when the accretion upon which it usually acts is not 
augmented, tlie medicine has passed off by some other secre- 
tion instead. There are doubtless many cases in which no 
inquiry of the kind has been yet made ; hut additional confir- 
mation of this rule is being continually elicited by fresh expe- 
riments, ai»d it will be seen, when we consider separately the 
Eliminative orders, that all that is known on the subject is in 
favour of the above statement. 

Assuming, then, the third and fourth minor proixwitions 
together, we conclude that Eliminative mctUcines, which must 
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pass otit of the blocxi, tend to pa»i out by eoine glands more 
than by others, and that the result of their passage throogih 
a gland is to increase its secretion. 

They do not exert a blood-inflnence, nor do they act on the 
nervous functions; but they operate on those obscure rical 
forces by which secretion is directed and controlled. 

Tlie fifth minor proposition treats of the application of the< 
agents in the treatment of disease. They are of use when i 
is requisite that the function of a gland should he restored or 
promoted. There is scarcely any disease in which some or 
other of them may not be of Beri"ice. Their remedial applica- 
tions are many and important. 

Eliminativea arc used to restore the function of a gland I 
when impaired. With this view, Cathartics are employed i 
constipation. Diaphoretics for dryness of skiu, Cholagogues 
torpid states of the liver. 

They may eliminate a poison or morbid material, and thus 
resolve a disease. This probably ia the rational explanation 
of the use of Diaphoretics and Diuretics in Fevers, Gout, and 
Rheumatism, and of Purgative medicines in a great number of 
disorders. 

We may, by an action on one gland, be enabled to replace 
the function of another gland. The amount of each secretion 
bears more or less an inverse proportion to that of other secre- 
tions. Thus when one of them is unduly copious, we may 
diminish it by stimulating the formation of another. In other 
cases the reverse condition may occur ; one of the secretions 
may he diminished or suppressed by a cause over which we 
have no control, and the matters which shoidd he contained 
in it may be left in the blood, causing various mischief there. 
Here again, by increasing one of the other secretions, we 
may replace the timction of the diseased gland, and cause 
the elimination of these products from the blood by another 
channel. 
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Fourtbly, Eliminative medicines may be of service by drtuQ- 
iag away from the blood fliiid and solid matters. The first 
result of their action is to stimulate the proper secretion of a 
gland ; but when it is pushed to a further csteut, they may 
actually cause the cscretion of some of the natural constituents 
of tlie blood. Thus by an action on the skin or the kidneys, 
we may cause a copious evacuation of water, holding in solu- 
tion saline matters. By increasing the secretion of the intes- 
tinal glands, we may cause the albuminous serum of the blood 
to be poimxl out into the carity of the bowels. Thus it is 
that all Eliminativea are more or less antiphlogistic. Cathar- 
tics arc especially so. Their influence, when carried to esceas, 
is analogous to that of blood-letting. As evaeuants, Cathar- 
tics are employed in diseases of the braiu especially ; and Diu- 
retira arc made use of in dropsies to diminish the amount of 
fluid in the biood, and in this way to promote aljsorption. 

So much baring been said of the general action of Ehmi- 
natives, we proceed to make a few remarks on the individual 
orders of medicines which are included in this division. Those 
substances can alone be properly included in these groups, 
which really act on the principle of elimination, as above de- 
fined. There are in many instances other medicines which 
ftre found to increase secretion in an indirect way. 



OrD, I. SlALAOOnCES.'* 

This name is applied to medicines which in various ways 
increase the quantity or promote the excretion of the saliva. 
Tbey are seldom employed as remedial agentsj for the excre- 
tion of saliva is constant, and very rarely suppressed, and it is 



• No iista of the EliminatiTe orders will be given ; for as only a 
general outline of the mode of action of these medicineB is iotendnl, a 
detailed enumeration of the remedies comprised in each order wonld 
involve a needless appropriation of space. 



304 A<'TION OF MEDICINES. 

SO small in qimntity, and so great a source of iticonvenienee 
when increased to any amount, that Sialagc^uea can never be 
employed as general evacuanta, Tlicrc are two kinda of Sia- 



Any solid stibstance which excites the mucous sarface 
the mouth, aa the natural food, — or even the act of masticatioavj 
alone, — will suffice to bring on the secretion of saliva. An^ 
irritant substance, as Ginger, or Pyrethrum, tends especially 
to cause this secretion wlicii maaticated. Catcchii and Betcl- 
leaf arc chewed for tins purpose by the natives of the East. 

Such a stimulation of the salivarj' glands may be advan- 
tageously resorted to on the counter-irritant principle in obsti- 
nate cases of head-ache, ear-ache, or tooth-ache, or in neuralgic 
or clironic rheumatic affections of the face. 

When the quantity of the saliva is thus increased, it aboold 
not be rejected, but always swallowed when possible; for this 
secretion is apparently useful in the stomach, and in some 
nay essential to the proper carrying on of the digestive pro- 
cess. The chewing of Tobaeeo, Betel, and other substances, 
is firequently found useful by sailors on long voyages, and is 
adopted as a preservative against the dysentery and diarrhoea 
with which they are so often affected. This advantage is to 
be attributed to the iucrcase in the salivary secretion. On 
the other hand, we find that the practice of constant spitting 
is productive of very injurious effects ; and it is more than 
possible that the pale faces, lank figures, and dyspeptic mala- 
dies, which arc so common among the American people, may 
be due in part to the prevalence of this habit among them. 

These topical irritants and masticatorics are not true Eli- 
rainatives. There are also some medicines which by another 
topical action may occasionally produce salivation. These are 
Sedatives. Hydrocyanic acid. Digitalis, and nnuseant medi- 
cines, may act locally so as to paralyze the muscular fibres 
bv which the constriction of the. salivary ducts is maintained, 
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and thua allow the secretion to pour out uncontrolled iuto the 
cavity of the mouth. 

Tnie or EUminant Sialagoipies. — Tliese are medicines which 
are actually excreted from the hlood by the salivary glands, and 
which increase their natural accretion whde jiassing through 
them. Mercury is the most important of these. When given 
to a considerable extent, it causes sorcnesa and redness of the 
gums, and jirofiise salivation. It pi-obably increases the amount 
of saliva even before tliis soreness is produced. It is not given 
for the purpose of producing aolivntion, but in cases where the 
full action of Mercury is dcaircd this symptom ia made use of 
as a sign that the medicine has taken full ctfcct u[>on the sys- 
tem. If we permit it to be carried to too great an extent, 
sloughing of the gums and other dangerous results may be 
produced. 

In some rare cases salivation has followed the administration 
of Iodine. It is also not an unfrequent symptom of chronic 
jioisoning by Lead. In cases of salivation by these Eliminative 
medidnes, the substance which has caused the increased secre- 
tion may be, and has been, discovered in the saliva by chemical 
tests. They are therefore true Siolagogucs, 

Lehmann finds that if Iodide of Potassium be taken (in the 
form of a pill) in a moderate or large dose. Iodine may be 
detected in the saliva in the course of ten minutes. And, in 
mereuriul salivation, he htw invariably detected the mercury in 
the secretion of the salivary glands, Iroth by the galvanic test, 
and by dry distillation of the residue of the saliva. (PAyaio- 
logical Chemistry, vol. ii., Art. Saliva.) 
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ObD, II, ExPECTOtt-lNTS. 

This term, when taken in its widest sense, is applied to allfl 
medicines that cause the evacuation of mucus from the secr^l 
ting surface of the respiratory tubes and cavities. They help J 
the natural process of Expectoration. 

Many medicines arc capable of acting indirectly as Expec- 
torants. Anything which causes cough, as an irritant gas, 
will do it. So will anything that thins the mucus when thick 
and viscid, — e. g. the inspiration of the vapoiu- of hot water. 
Special Sedatives, which control the function of the Vagus 
nerve, are particularly notable aa indirect Expectorants, Such 
are Antimony and Ipecacuanha. By diminishing the morbid j 
irritability of the pulmonary surface, they prevent the con- 1 
tinned secretion of raucua. By allaying a spasm of the small ( 
bronchial tubes, and controlling the nervous sensation of want 
of breath, they may promote the evacuation of that which is J 
already secreted. 

Opium and Stramonium, classed among Narcotics, depreaa I 
the function of this ucrvc as well aa the nervous forces gene- | 
rally. So do other medicinoa similar to them. Opium in small \ 
doses allays irritability and dindniahes spasm, and is then an I 
indirect Expectorant ; but in large doses it acts so powerfully \ 
as to render respiration difficult and espectoration impossible. 
Its itse therefore demands great caution. 

True E.Tpectoranls. — The action of Antimony and Ipecacu- 
anha upon the secretion of bronchial mucua is of so specific a 
character as to render it highly probable that these medicines 
add to their neurotic infiuence a true ebminativc agency. We I 
are aa yet unable to decide whether or no they are ever secreted i 
by these mucous glanda, because not only is the analysis of 1 
the mucus a matter of difhculty, but hitherto no investigation 
of the matter has been made. Squill also is probably an £U- 
minative Expectorant. 
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Many of the true Expectorants are volatile and odorous in 
nature. All excreted substances bavc to pass by an cndos- 
motic process tbrougli a thiu animal raerabrane. And it is 
necessary, before they can pass, that there should be on the 
other side of this membrane sometHiig which is capable of 
dissolving them. Diuretics are sohible in water, and tbey pass 
through into a watery fluid. But these Expectorants, whether 
they pass through the mucous glands, or immediately through 
the thin wall of the lung-cell, are brought directly into contact 
with air. And in this air these volatile matters are soluble, 
and are carried away by it. 

This appears to be the reason why the Eliminatives which 
are volatile in nature teud particularly to act ou the two aeri- 
form secretions, — i. e. on that of the air-cells of the lungs, and 
on the common cutaneous transpiration. For though the 
glands of the mucous membrane of the lungs secrete mucus, 
yet the chief object of the terminal portion of that tneinbraue 
is to absorb and secrete the gaseous matters of the lilood. 
The folloiring are the chief volatile Expectorants the odours 
of which have been cleaily detected in the breath of persons 
to whom they have been administered : — Turpentine, Cam- 
phor, Alcohol, Ether, and the volatile oils of Onions, Fennel, 
Aasafojtida, Carraway, Cinnamon, and Anise.* 

These medicines, and others like them, are thus excreted 
by the air-cells or mucous glands of the pulmonary surface, 
and while tlius passing through they atimidate the latter to 
a right performance of their function. ^Vhen, as in the 
case of Bronchitis, the secretion of mucus is increased in 
amount^ or deteriorated into a purulent matter, they may be 



• The funetion of tho pulmonnrj membrane (as of tlie stin) is Bb- 
sorpLioD aa well bb eicrution. Under at.'rtjtm (^ircmnstancoa boidc of the 
above-men tioDed eubetaacea may be thua absorbed. The breathing of 
an atmosphere impregnated with the vapour of Turpentine may came 
the urine lo acquire tho characteristic odour of violets. 
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of service by causing the healthy eecrction to replace the d 
eased one. 

Espectoranta are very imcertaiu agents. The reason of this 
is, that the pulmoiiary glands are not naturally intended to 
act as emunctorieB, or dischargers of morbid matters from the 
blood, and thus are less prone to be excited by Eliiuinative 
medicines than other glands whose pro]>er office is one of 
general elimination. And yet we find that tlie effete { 
which should be excreted by the bowels are sometimes voidei 
by the lungs in cases of aggravated dyspepsia, causing tainti 
breath. Just so may other adventitious elements of the blw 
BB these volatile medicines, be sometimes excreted by 1 
pulmonary membrane, But they may often pass off by thi 
skin or by the urine, and would not then act upon the lui 
at aU. 

For the same reason that the lungs arc not general emuno 
lories, and cannot be made use of to produce a wholesale evi 
euation from the blood, Expectorants are of no use as gcnen 
AntiphlogisticB. In tliis they differ from the four rcmainin, 
groups of Eliminatives. 

Tliey are only employed in pulmonary disorders, where i 
desire to influence the amount or character of the mucous b 
cretion, when the mucous membrane is inflamed or irritated] 
In old and chronic cases of Bronchitis the stimulant volntl 
Expectorants are the most applicable. Tartar Emetic and 
Ipecacuanha are appropriate in acute and inflammatoiy cases, 
because they exert a nauseating and depressing action. Tb^ 
arc eomctiraes given in sufficient dose to act as Emetics ; ft^ 
the act of vomiting mechanically assists the expulsion of b 
CUB from the air-cells and passages, by causing straining a 
compression of the lungs, 



I.IM1NAT1VES. OEO. Ill, 



OkD. III. CiTHABTICS. 

Cathartics are medicines which tend to increase the secre- 
tion from the inner surface of the bowela, and promote the 
natural expiiUiou of the contents of the intestinal tube. Of 
these two operations the first only is an action of elimination, 
and the second is an accompaniment to it. The first can 
hardly take place without being followed by the second ; but 
in some few cases the second action alone may be produced. 

The subject of the application of Purgative medicines is so 
extensive, that it is impossible for us now to inquire into it at 
any great length. It should however be observed, that they 
are the most powerful and the most uscfid of all Elimiuative 
medicines. The fieces consist partly of the undigested mat- 
ters of the food, and partly of a secretion which is pom^l out 
by the inner surface of the bowel. {Vide tnfi'a.) The majo- 
rity of Cathartics increase this secretion, Wliatcver notion 
we may adopt as to its physiological purpose, it appears that 
we can act upon this intestinal function with ease and cer- 
tainty in the great majority of cases. The surface of the in- 
testine, covered as it is with a closely-packed glandular appa- 
ratus, forms in the aggregate the largest secreting organ in the 
body. From the measurements made by Meckel, it appears 
that it covers a space of 1400 square inches. By the adminis- 
tration of a medicine of the present group, we are enabled to 
act upon this surface, producing simply an increase of the fascal 
secretion, or causing, when the action is violent, an ontpouring 
even of the fluid part of the blood. When tliis serretion is 
stopped, we may cause it to reappear; wlicu another secretion 
is repressed, we may be enabled to replace it by this; and in 
the treatment of plethoric or inflammatory disorders, we find 
among Cathartics the simplest aud readiest of antiphlogistic 
or evacuant medicines. For they possess these great advan- 



810 ACTION OF Ml 

tsges, — that they act with ccrtniuty, and produce a notableT 
effect. 

All medicinca which by a mere external action augment 1 
the secretion of the bowels, or promote its evacuation, must 
be regarded as indirect Cathartics, for they do not operate | 
on the elimiiiative principle. An outward irritation of the 
mucous membrane is sufficient to excite the peristaltic c 
traction of the bowel, and may even increase the secretion <rf \ 
that mucous surface by a reflex nervous action, in the same 
way that an irritation of the mucous lining of the mouth will I 
cause the secretiou of saliva. All substauces which, after 
being taken into tlie stomach, are not absorbed, which are 
thus pushed onwards along the inner coat of the intestine, 
and by their mere accumulation excite its muscular contrac- 
tion, must operate more or less as indirect purgatives. Of 
Buch a nature are the ligneous fibres of vegetables,— the bulky 
pulp of fruita, as in Prunes, Tamarinds, and Casaia, — and the 
husk of wheat in brown bread, — all of which arc known to 
act as laxatives. Very different from these in the intensity 
of their actiou are the resinous Catliai-tics, as Seammony and 
Gamboge, which, though capable of absorption, appear also to 
act ill some cases by an external irritation of the intestinal 
surface. They arc also true Eliminativcs, for they are known 
to become absorbed ; they may thus act in a double way, both 
directly and indirectly. (Vide p. 9-1.) In small doses it is 
probable that they are simply Eliminativcs, but when given in 
large doses they may add to that an irritant estemat action, 
and produce a very powcrfiil or even dangerous effect. 

7Vw C«//jflr(»c«.— These are very many in number. At 
whatever part of the system they are introduced, their action 
ia the same. If one of them be injected in solution into the 
veins, or absorbed from the surface of the skin, it passes at 
length to the intestinal canal, is excreted by the glands of the 
a surface, and causes purging by augmenting their na- 
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tural secretion. When given as a medicine, the Cathartic is 
first received into the stomach. It is capable of absorption, — 
whether it be soluble in water, or in acid, or be of an oily or 
reainoiis nature, — as was asccrtaiDed in the consideration of 
Proposition II. It is absorbed ; and passes along in the cir- 
culation. But it is unnatural to the blood, and cannot remain 
in it ; so that it is at length expelled by the ehminative force 
at the lower part of the intestiual canal, at a part which is 
more active in excretion than in absorption, though not very 
remote from the absorbent surface at wliich the remedy first 
entered. It is a common, but erroneous notion, that Cathartics 
do good simply by removing irritating matters from the intes- 
tines. In most cases they also purge the blood. This action 
of Cathartics by absorption and subsequent secretion ia illus- 
trated by the experiments which I have made on the operation 
of Sulphate of Magnesia — to he detailed in Chapter IV. We 
have many proofs of the fact that Cathartics will act from the 
blood as well as from the bowels. Solutions of Jalap, Gamboge, 
Rhubarb, and other such substances, will produce purging if 
introduced into the blood at any part. And Aubert finds that 
a solution of Sulphate of Magnesia, when injected into the 
veins of an animal, acts on tlie bowels. 

Cathartics may be advantageously divided into three groups: 
— 1, Mercurials, which tend to increase all secretions; 2. 
Some resins, oils, and acrid principles, which tend especially to 
the bowels j and 3. Salines, when given in such amoimt that 
tliey cannot pass off by the kidneys. 

Mercurials, being also Cholagogues, are especially useful in 
bilious habits. When given to act on the bowels, a Mercurial 
is generally conjoined with another purgative, that it may not 
do damage in the system by remaining in the blood. 

In the second group the great majority of Cathartics are 
included. They vary very much in the intensity of their 
action. Some are mild, and may be administered in inflem- 
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uations and fevers, or eveu in pregnaoicy, wLere a gentle 
action is required ; others arc powerful and drastic, and may 
cauHC serious congestion, or even inflammation of llic bowel. 
All the resins and acrid principles are more or leas heating, 
and should be administered vci-y carefully in febrile states of 
the system. Of the resins. Jalap is eomparativcly mild, and 
may be given to children without risk; wliile Scammony, 
Colocynth, and Gamboge, arc more di-astic. Of the oils, 
Olive-oil is merely laxative; Castor-oil may be given in all 
cases without danger; but Croton-oil is a dangerous hydra- 
gogue Cathartic. Of the medicines which owe their "efficacy 
to acrid principles, there are some which are mild in opera- 
tion, and whose principles are soluble in water. Such are 
Khubarb, Aloes, and Senua. Senna h somewhat irritant. 
Aloes appears to act on the lower part of the intestine, and 
is therefore objectionable iu cases of pregnancy or of uterine 
disorder. Hellebore is a more powerful acrid, but is now 
seldom used. Elatcrium is the most potent purgative known. 
In cases of dropsy, when all other medicines haie failed, one- 
twelfth of a grain of this substance has beeu known to pro- 
duce a copious evacuation. 

Salines, i. e. salts of the alkaline and earthy metals, are all 
more or less purgative when given under certain couditions. 
Under other circumstances they may pass off from the Ijody 
by the kiducys or the glands of the skiu. The circumstanccB 
which determine the excretion of saline matters ai>i>ear to bo 
simple in nature. In the common condition of the body it is 
not possible for the accretion of the skin to be 'very lai^cly 
increased, or rendered fluid. Suppose then a soluble saline, 
as the Sulphate of Soda or Magnesia, or Tartarizcd Soda, to 
have obtained entry into the blood, it has the choice of being 
excreted by the kidneys or the bowels. The alternative ap- 
pears to depend miuuly upon the amount of the dose. A 
small quantity may pass iu the urine, and will not produce 
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purgiQg. But a large quantity ceuiiot so pass ; it is excreted 
by the glands of the bowels, and acts aa a Purgative. It lias 
been Bupposed by some that a saline solution proves Puiga- 
tive or Diuretic according to the degree of its dilution only. 
This matter we have already considered at some length ; and 
the reasons which have induced mc to arrive at a contrary 
conclusion have been detailed under the head of Proposi- 
tion II. (See also Chap. IV., Art. Sulphate of Magnesia.) 

Salines are hydragogue. Itequiring water for their proper 
solution, and having further a great affinity for it, they convey 
a large quantity of the aqueous part of the blood with them 
through the glands of the bowtls. When their action is very 
jiowerful, some of the albumen of the blood may be purged 
away along with this. This may also take place with the 
drastic resinous Cathartics. But the latter are much more 
violent in their action, producing a degree of griping and irri- 
tation which is dangerous in febrile cases. Salines, on tlie 
coutrary, are cooling, and mild in their operation. They are 
appropriate in iudammatious, not only for this reason, but be- 
cause, while passing through the blood, they esert in it, as wc 
have already seen, a mild action of an antiphlogistic nature. 
(Firfe page 196.) 

When the vegetable salts of the alkalies are given in diuretic 
doses, they are decomposed into carbonates while in the sys- 
tem. This docs not appear to be the case when they are given 
in such quantity as to pass off quickly by the bowels, 

These various Cathartic medicines are aSirmed to act on 
the eliminativc principle : it follows then that they must them- 
selves pass out of the body along with the secretiou which is 
augmented by their action. It is natural that the faeces should 
have been less examined than other secretions. The resins of 
Jalap, Scammony, and other such substances, arc affirmed to 
pass out along with them. Prom Rhubarb and Gamiwge they 
derive a light yellow colour. Of the passage of saline Purga- 
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tives we have long had an indirect proof; which is, that after 1 
their administration the amount of saliue matter in the urine [ 
is not materially increased. But lately Buchheim has dis> | 
covered tlic sidptmtes of soda and magnesia in the fieces, aAer | 
purging has been produced by their administration. Castor- 
oil is seen ill the evacuations, sometimes little altered, at other | 
times in the form of a solid fatty substance. M. Lehmann has 
detected Mercury in the fieccB, whenever it was given as a 
Purgative, and whatever the colour of the evacuation. Herr- j 
mami and Merklein have done the same, (See Lehmami'w , 
Phynioloii. Chemislry, vol. ii.) When combined with a suffi- 
cient amount of Opium, it neither acts as a Purgative, nor 
does it pass out by the bowels; and it has therefore in that 
case a better opportunity of exerting its operation in the 
blood. Buchheim, too, has prevented the action of Baline 
pui^atives by hindering their excretion by means of a dose of 
Morphia or Tannic acid. We always find that when a Ca- 
thartic passes off in some other way than by the glands of the 
bowels, it fails to produce purging. Thus a copious dilution 
with water may sometimes cause it to be excreted by the kid- 
ueys, which are the uatural emunctories of water. In some 
persons that arc wont to pci'spire very freely it is difficult to 
produce purging. The case related by Dr, Ward, of a woman 
with whom a dose of Castor-oil was seen to pass off by the 
skin, and invariably failed to act on the bowels, is an extreme 
instance of this kind. 

Of what use and intention, we may now venture to aak, is 
this intestinal fimction, the continual maintenance of which in 
a healthy condition is found to be so essential? 

It was ^me time ago supposed that the ftcces consisted 
simply of those parts of the food wliicb remained unabsorbed, 
and that all Purgative medicines ahkc acted by exciting the 
peristaltic motion of the bowels, and causing thus the ejection 
of these undigested matters. Sueh an opinion is now rarely 
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maintained. Although very little is known of the separate 
functions of the glands of the intestinal mucous membrane, 
yet it is generally supposed that the fmeal matters eonaist in 
great part of e^tcrcmeiititious substances which are separated 
by their means from the blood. The excretion of fajces con- 
tiuues when no food is taken. It is known to go on with 
starring men, and with patients in fever. Liebig ai^ues for 
the secretion of the greater part of the faeces, on the ground 
that they contain nitrogenous matters, whereas all the nitro- 
genous parts of the food should be absorbed for the purposes 
of nutrition. Thus these are probably the excreted products 
of changes in the system, which it is the province of the bowels 
to separate from the blood. {Anim. Chem., p. 144.) Tlie odour 
of these matters is partly owing to sidphuretted bydrc^en, or 
hydrosidpliate of ammonia, both of which arc the products of 
animal decomposition. On accoiint of their presence a black 
colour 18 communicated to the feces by the internal adminis- 
tration of the salts of Iron. 

It seems to me to be probable that the constituents of the 
living as well as of the dead body are constantly subjected to 
the control of chemical laws, and imdergoing destruction and 
change. Some products of these cbanges in an early stage 
are eliminated in the urine ; but in great part they go on to 
actual putrefaction. The results of this, which are of an 
offensive character, are apparently discharged from the body 
tlirougb tlic follicles and glands of the intestines. We find 
that this decomposition is promoted and accelerated by heat, 
in the same way as with dead animal matter. For this reason 
it appears that the natives of warm climates escrete a much 
larger quantity of fieces than the dwellers iu colder latitudes ; 
and they are also more subject to Dysentery, Diarrhoea, and 
Cholera, on account of the extra work thrown npou their in- 
testines. A similar explanation may pcrlja|)s be assigned to a 
curious fiict noticed some time ago by Mr. Curling — riz. that 
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acute ulceration of the duodcaura is a frequent consequence of 
severe superficial buniB. A quantity of gangrenous or dcoom- 
poHing matter may in such a case be carried from the surface 
into the circulation. ] 

Tills blood-decomposition, which I suppose to be always ' 
going on, mav be accelerated by the action of certain morbid 
Ijoisons or processes. Tbc secretion of the bowels is then in- 
creased, and by the escitcment or over-work a diseased con- 
dition of the intestinal surfhce may be established. In this 
way the diarrhcca aud ulceration of the glands in T^hoid 
fercr may be accounted for. The air of a dissecting-room, 
the use of water contaminated with decomposing oi^anic 
matter, or the neighbourhood of a noxious sewer, is apt to 
bring on diarrhtea by escitii^ a putrefiictiou of the blood.* 
Severe bodily exercise, as a long walk, may cause it, by in- 
creasing the waste of tissue. We find that constipation is 
commonest in youth, when nutrition is most active; and diar- 
rha^ most frequent in old-age, when waste aud decay go on 
the fastest, 

Wlien these decomposed matters, which should be e.tcreted, 
are retained in the blood, as is the case in constipation, they 
oifcct very injuriously both the brain and the system in gene- 
ral, causing torpidity of the one, and in the other favouring 
the prioress and development of every description of morbid 
action. It is by clearing sucb matters out of the blood, as 
weU as by their antiphlogistic or evacuaiit action, that Cathar- 
tics become useful in so many diseases, and particularly in 
disorders of the brain. It would seem that the substances 
which should be eliminated by tbc bowels have, when retained 
in tlie blood, a peculiar action in the aggravation of disorders 

• See ■■ Pfrvira on Food and Diet," pp. 89, 90.— M. Oaspanl iiijwt«d 
n qiuwtit; of liquid, in which veg«i4ible mutter had been dct^ompOHmg, 
into tho juf^alur vein of S dog, Soou aflcr (here wi<re copiouv emfuii- 
liuuK {torn Uiu inlcctlnes of a liiitbl; fwtid matter, mingled with blcM>d. 
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of this latter organ. Thus from very early times the eshibi- 
bition of drastic purgatives, particularly Hellebore, has been 
strongly recommended iu cases of mania. 

But there is scarcely any disorder in which there is not, in 
some way or another, a deranged condition of the intestinal 
function, and in which therefore the judicious employment of 
purgative medicines is not at some time necessary. Either 
there is constipation, in which case there is a danger of the 
fiscal matters being retained in the blood ; or there is diarrhoea, 
wliich is probably due to an over-formation of these materials 
in the system, and an attempt of nature at their evacuation. 
In each of these cases Cathartics may be necessary. The first 
condition is the more obstinate of the two ; the second the 
more immediately dangerous. Some general indications for 
their treatment may be here uUudcd to. 

In the treatment of constipated habits it is better to keep 
up a constant and gentle action on the bowels than to give 
violent doses occasionally. A condition of this sort may 
sometimes coexist with comparative health, and may then 
often be remedied by a slight alteration in diet, and the pre- 
scription of such kinds of food as are more relaxing iu their 
nature than those hitherto taken. Dr. Hamilton, in his work 
on Purgative Medicines, states that when they are given in 
constipation be has found that they become more and more 
jx)werfiil, and may be taken in einaller and smaller doses the 
longer they are continued. This is probably the ease with 
such as Castor-oil, Scanimony, and Jalap, which are simply 
cathartic in their action. But others, such as Rhubarb and 
Aloes, contain a hitter and astringent matter along with the 
purgative principle, and, though they first act upon the bowels, 
tend for this reason in the second place to eonfiue them, 
Thus while the former are Ixat in cases of constipation, the 
latter are preferable in diarrhoea, as they supply us then with 
the very action which we reqidre. 
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There are two ways, apparently opposite and inconaiBteDt^ 
of treating a flux from tlic Iiowels. We may try to encou- 
rage it, by Purgatives ; or attempt to suppress it, by Astric- 
geuts. Thus wc may treat a common diarrhoea by Castor-oilj 
or by Sulphuric Acid. In dysentery we may give Calome] 
or Catechu. Even in Cholera some recomineud Opium, wlii] 
others have employed Castor-oil, and Croton-oil, In the moat I 
obvious case, i. e. in simple diarrhcea, it is apparent tliat both^ 
plans are appropriate, but at different periods of the disorder. \ 
The symptom depends upon tlie fact of something being formed I 
in the blood which ought to be excreted from it. Probably it I 
is an excess of that material which is ordinarily excreted bjr 3 
the bowels. Its passage out by a natural effort causes at first I 
a simple increase of the usual evacuation. It is at this time>| 
that we should give a Purgative, to favour the natural < 
tion, and thus, if possible, to put an end to the disturbance.* 
But sometimes it fails to do so. The matters to be excreted] 
arc irritating, and such an excitement may be caused in the^ 
glands by their passage out, that even after this necessary se- I 
cretion an inordinate and imuatural flux may be maintained. 
When the symptom is thus inveterate, and refuses to yield to ] 
a brisk Cathartic, it is advisable to resort to Astringents, in i 
order to put a speedy stop to the too copious secretion. To ] 
do this in the first ijistancc would have been wrong, except ia I 
special instances, — as in the diarrhoea which is the forcruuner I 
of cholera, when Astringents (aa Sulphuric acid) should be I 
used from the first. 

In some febrile and plethoric cases it ia difficult to obtaia I 
the full action of a Purgative, This is because the absorption 1 
of the medicine is prevented by the pressure on the vascular \ 
system, and without this absorption the proiter action of the 
Purgative cannot take place, for it has no opportunity of i>asB- 
ing out of the blood through the glauds of the bowels. In 
such instances it is well to combine the Cathartic with a small 



NATIVES. OHD. IV. 



319 



dose of Tartar Emetic or Ipecacuanha, which hy its naiiseant 
operation may dimiiiisli the vascular pressure, and tliua favour 
the necessary absorption. The action of a Cathartic itself 
favours absorption, by draining away the fluid part of the 
blood, and so diminishing the tenseness of the vessels. 



OrD. IV. CHOLAGOGtJES. 

Medicines which are thought to stimulate the action of the 
liver, and to promote the excretion of bile, are called Chola- 
gogues. 

There is no doubt that the function of the liver, regarded 
simply as a gland, is of great importance in the animal eco- 
nomy. We know that certain matters are excreted from the 
system by that organ, which, when allowed to remain in the 
blood, as in the case of jaundice, are found to be hiu-tfn]. Also 
it appears that certain other parts of the bile are secreted or 
formed by the same gland, for tlic purpose of being re-ab- 
sorbed into the blood from the intestine, and that they sene 
some useful purpose in the processes which go on in the cir- 
cidation. {Vide p. 143.) 

A disorder of the liver by itself, i, e. unassociated with dis- 
eases of other organs, is comparatively uncommon. A failure 
in the secretion of bile is evidenced more or less by the well- 
known icteric symptoms. Jaundice is often caused by an 
obstruction in the hepatic ducts. In such cases it is worse 
than useless to urge the liver to an extra formation of a secre- 
tion which can iind no outlet. But other cases, in which the 
discoloration of the skin is in general incomplete, may be due 
to torpidity, congestion, or clironic inflammation of the organ. 
In such instances Cholagogues may be cautiously used ; but 
when there is acute inflammation they may do harm ; and 
when there is a probability of structural change in the liver, 
they may be useless. 
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The great majority of intcstiiiiU diseases, as also of chrome 
blood-disorders, are associated with a torpidity or derange- 
ment of the function of the liver. \Vc find this to be the 
case with diurrhcea and constipation, with dysentery and 
cholera; as well as with ague, and remittents, — gout, and 
rheumatism, — phthisis, and scrofula. In all of these diacases 
it is of great importance to attend to the state of the liver. 1 
have already stated that Quina and other Tonics are of very 
particular use in such eases of disorder of the hepatic func- 
tions, and have attempted to discover some explanation of this 
fact (p, 148), But we are at present concerned with medicines 
which tend immediately to increase the secretion of 
Thoy arc more or less applicable in all the disorders 
have just been enumerated. All Cathartic medicines act 
indirect Choli^gues. This is particularly the case with 
drastic purgatives, Tlicrc appears to be a vital 
between the aetiou of the intestinal canal and that of the 
liver, so that any process going on in the one will excite the 
finiction of the other. Thus the bile is poured out during 
the process of digestion ; and the peristaltic motion and extra 
secretion produced in the bowel by the action of a purge, 
causes likewise a sympathetic formation and excretion of bile. 
It is supposed by some that this result is due to an irrita- 
tion of the orifice of the hepatic duct iu the duodenum, pro- 
duced by the purgative medicine. We must cither suppose 
the stimulus of the food, which produces the same effect, to 
ojierate in the same way, — or reject such an explanation as 
superfluous, which appears to me the better alternative. For 
it is probable that the action of a Purgative is not at all ex- 
erted in the dnodennm, but that it is actually absorbed there, 
and works out its operation in the lower part of the small and 
in the large intestine. 

True Cholagoffues. — We are not well informed as to the 
exact number of medicines which pass out into the 
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of bile, and act thus on the tmc eliminative plan. But there 
is no medicine which is of such great and universal utility in 
all liver diseases as ilercury, — in its various forms. Mer- 
curials increase more or less all secretions ; and even if we had 
no direct proof of their action on the liver, we might almost 
have aflSrmed that they especially increased the secretion of 
bile, from the obvious way in which bilious symptoms yield 
to their action. But we have a direct proof of this. M. 
Buchhcim has made some careM experiments on a dog. 
Having given it Mercury, he cut down upon the hepatic 
duct, observed and collected the secretion, and subsequently 
analyzed it. He found that the bile was increased, and that 
Mercury was contained in it. {Vide p. 295.) Probably Man- 
ganese should occupy the next place to Mercury as a Chola- 
gogue. Gmelin found that an extraordinary secretion of bile 
was produced in animals to whom the Sulphate was admin- 
istered. {Treatise on the Action of Barytes, 1824.) This salt is 
also a purgative. Certain other purgative medicines are popu- 
larly, and perhaps correctly, esteemed as specific Cholagogues. 
These are Rhubarb and Aloes. Taraxacum is also thought to 
act upon the liver. But of the true eliminative action of these 
medicines we have no proof. 

It is probable that alkalies, and fatty matters, may act in 
certain cases as true Cholagogues, for they are both contained 
in the natural secretion of bile, and therefore likely to pass 
into it. 

In many cases of debility, and even of Scrofula, small doses 
of Mercury may act efficiently as tonics, by stimulating the 
function of the liver, which in such instances is generally 
deranged. 
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OrD, V. DtAPaOHETICS. 

Three arc medicines which teud to promote the secretion ] 
and exImUtioii from the surface of the skin. Of tlie matters | 
wliich lire given off from the surface of the body there are 
three kinds. Water in tlie state of inBensible vapour, aud | 
volatile matters, are continually exhaling fi-ora the skin at all 
^Ktiiits, Riid pass uxmoticed into the atmosphere around. The ^ 
liquid Bwout, whieh iii the ordinary state of the body is only 
givm off in sufficient amount to prevent the skin from becom- 
ing over-dry, U secreted by the sudoriferous glands, whose 
ducts teruiinntc in large numbers on the surface at every part. 
Then' is in the third plaee an oily material, formed for a 
similur purpose by tlie sebaceous glands, which are widely 
distributed, but fewer in number than the last. Diaphoretics : 
seem to increase only the first two kinds, viz. the aeriform 
transpiration, and the liquid sweat; and they act upon these ' 
in a varying proportion. In the consideration of this order 
we have not oidy to l)car in mind the distinction betweeo 
these two kinds of diaphoresis, but to note further the impor- 
tant relations existing between the action of these mcdieinea 
and the state of the atmosphere, the condition of the body, and J 
amount of other secretions. 

In all relaxed conditions of the general system, the amount j 
of the perspiratiou k apt to be increased. This is especially 
evident in the weakness which follows a paroxysm of simple ' 
fever. The force of the heart is weakened, the tone of the | 
capillaries impaired, — and by these conditions absorption is 
favoured, aud the amount of fluid in the blood increased 
the same time the muscidar system is relaxed, and the sudori- 
ferous ducts beiug thrown open by the diminished contraction 
of the involuntary fibre that surrounds them, the excretion of 
the sweat is favouretl, and the watery parts of the blood are 
jwurcd out through the skin. This general rclaxatio 



m precedes ^H 



EL1MI\ATIVE8,— ORD. V. 



323 



and follows the act of vomiting, as induced by a dose of Tartar 
Emetic or Ipecacuanha. Thus these medicines act indirectly 
as Diaphoretics, when given in emetic doses. 

True Diaphoretics . — The following groups of medicinea 
may be briefly noticed as tending to act as Eliininativcs on the 
glands of the skin. Five divisions may be made: — 1. Salines 
and diluents, under certain conditions ; 2. Volatile sulKitancca 
which are soluble in air, as Ammonia, volatile oila, and Al- 
cohol; 3. Certain acrid matters, as Guaiacum; 4.. Certain 
Narcotics, as Opium and Camphor; 5. Antimony, Mercury, 
and Sulphur, 

Tlicsc Diaphoretics are all more or less uncertiun in their 
action, as wc have seen to be the case with Expectorants. 
There are two causes of this wicertaiuty. In the first place, 
the secretion of sweat, like that of the lungs, cannot be eon- 
aidered as a common emmictory. There arc hardly any solid 
matters in it which are not also contained in the urine, and 
commonly esereted by the kidneys. It is only in special cases, 
or when there is a fault in the normal formation of urine, 
that the skin is called upon to eliminate materials trom the 
blood. 

In the second place, there are certain atmospheric and other 
conditions which promote the secretion of sweat, and certain 
others of an opposite nature which tend to retard it, and to 
divert into another channel the aqueous materials wliich should 
pass into it. With regard to the state of the atmosphere, 
warmth favours diaphoresis, cold repels it. Warm dry air, 
especially when in motion, promotes the aeriform transpira- 
tion, by favoiuing evaporation. Moist air, which hinders 
evaporation, promotes liquid sweating. Very active exercise, 
with the surface warmly clad, produces liquid perspiration. 
Moderate csercisc, with a cool surface, favours diuresis. The 
recumbent posture, and sleep, promote diaphoresis ; the erect 
posture, and wakefulness, diuresis. Thus when it is required 



324 



.CTION OF MFDICINES. 



L' 



to produce sweating, the patient is ordered to lie in bed, to be 
covered warmly, and to compoae himself to sleep. Anything 
which keeps the surface of the skin unnaturally warm, as »■ 
hot-air or hot-vapour bath, — or thick flannel clothing, whid 
is a non-conductor of heat,— tends powerfully to cause dia 
phoresis. So does friction, which stimulates and dilates t 
external capillaries. 

So far the conditions of sweating and of dinresis are nearly 
opposite. But this is not the case with the medicines wbid 
are used to cause them. 

Diluents, and salines soluble in water, form the first groni 
of true Diaphoretics, "Water promotes alike the function q 
the skin and of the kidneys ; and it is only by a regulation o 
the circumstances mentioned above that it can be divcrtadg 
from the latter towards the former. Diluent drinks are in 
dispensable adjimcts to a Diaphoretic regimen. Salines a 
tend naturally to pass off in the urine, when in small doseatj 
but when in large amount, by the bowels. A saline, 1 
soluble in water, cannot pass out except into a fluid secretion n 
so that a saline diaphoretic should be given in a moderalfj 
dose, and to secure its action the skin should be kCpt c 
and warm, and the patient in the recumbent posture. Tha'^ 
medicine will then pass off into the liquid sweat, as it other- 
wise would have passed into the urine, The alkaline Acetates, 
Citrates, and Tartrates, are especially applicable as diaphore- 
tics in cases where there is likely to be an irritating state of the 
perspiration, as in Rheumatic fever. Gout, and some skin dis- 
eases. For, as they are converted into alkalies in the blot 
and may thus pass into the cutaneous secretion, they would h 
able to coimtcract any esccss of acid contained in it. 

Volatile Diaphoretics may increase the cutaneous transpirt^ 1 
tion, and pass off by the skin, without the production of si 
sible liquid sweating. For being soluble in air, and capabi 
of being carried away by it, they therefore tend especially t 
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the two aeriform secretions, i.e. tliose of the lungs and of the 
cutaueoua surface. {Vide pp. 300, 307.) Ammonia and its 
various salts are very useful aa Diaphoretics. Volatile oils 
are lesa energetic, for they often pass off with auch ease as not 
sensibly to increase the secretion of the skin. 

Some acrid matters, as Guaiacum, Mezereon, and Senega, 
appear to act specifically on the function of the skin. So also 
do certain Narcotics, among which Opium is conspicuous as 
the moat certain Diaphoretic that we possess, though its other 
operations prevent it from being applicable in all cases. 

Antimony, Mercury, and Sulphur are medicines which ap- 
pear to a greater or less degree to increase all the secretions 
in the body. Wlicii given in the insoluble form, they are re- 
duced by the system to a soluble state. Wlieii Tartar Emetic 
is given iii small doses, its only apparent action is slightly to 
inci'ease the perspiration. It is probable that it then passes 
out through the glands of the skin. Wlien given in emetic 
doses, it may produce sweating indirectly,_as mentioned above. 
Iodine, which also increases secretion generally, acta some- 
times as a Diaphoretic. 

Many volatile oils have been detected by their odour in the 
perspiration, as those of (Jarlic, Onion, Assafojtida,* Musk, 
and Copaiba. Mercury, Sulphur, and Iodine, have been de- 
tected chemically in it. It has happened, when a course of 
Mercury has followed the administration of Sulphur, that 
parts of the skin have turned black, from the formation of 
Sulphuret of Mercury. So it ia proved of many of theac 
Diaphoretics, and thus rendered highly probable of the rest, 
that they are true Elirainatives, being, themselves excreted by 
the glands which they excite to action. 

When copious diaphoresis has been excited, eare should be 
taken that it be allowed to subside gradually, or the conse- 
quences may be hurtful. It may be remarked that cleanliness 
• Trouaaenu and Rdoas : 31-aiW da TUrajieutii/ue. jip, 12, 13. 
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of the surface, by which the sudoriferous ducts are kept open 
uud licalthy, is highly important to the proper function of the 

^kin. 

l)iaphoi*ctics arc uscfid in various disorders. In what is 
called a cold, when the fimction of the skin has been suddenly 
interfered with, and the vaix)rous transpiration is all thrown 
upon the lungs, producing irritation or inflammation of the 
n\**piratory mucous surface. Diaphoretics are generally re- 
qtiiixnl. In Fevers, aiul some other disorders, as Gout and 
i{heiuuatism, which are apt to improve or to pass off with an 
iuorease of perspiration, and in which it often seems likely 
tlmt some morbid materials may be eliminated by tliis channel^ 
the same mtHlicines ai'c constantly necessary. This natural 
determination of exanthematous and other disorders is perhaps 
not sutlieiently regaixled by modern physicians. The chief 
tn^atment of fevers among practitioners of a century since con- 
sistinl in copious aiul frequent sweating. Their successors, in 
iXH*om mending light clothing and cool apartments, and thus 
di8iH)\iraging the fmietion of the skin, have gone to the oppo- 
site extn^ue. There can be no doubt .that the old plan met 
with a very fair amount of sticcess, especially when we take 
into aceomit the concurrent practice of bloodletting and other 
acknowledged errors of treatment. And I believe that in these 
disorders we may often do great good by stimulating the se- 
cretion of the skin with warm clothing and efficient doses of 
saline or antimonial diaphoretics. We may thus produce an arti- 
iiciiU crisis, and hasten the termination of a dangerous disorder. 

When another secretion is miduly copious, an increase in 
the sweat may cause it to diminish. Thus in some cases of 
diarrhoea, and still more in diabetes. Diaphoretics are appro- 
priate. In contrary conditions, as when the formation of urine 
is imnaturally small, on account of granular degeneration of 
the kidney, it is again important to stimulate the secretion of 
the skin, that it may, if possible, be able to replace the other. 
( Vide p. 302.) 
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These are medicincB which tend to increaae the Becretion of 



By means of the kidneys a large amount of aqueous ma- 
teriftl is eiery day separated from the blood, and excreted. 
This water is in the first instance absorbed by the surface of 
the stomach and intestine. The causes which demand its 
excretion are twofold. lu the first place, it is necessary that 
the blood should be kept down to its normal standard as re- 
gards water, and that the surplus fluid which is daily added 
to it should be removed. Secondly, this water is reqiiired in 
the urine as a vehicle, to hohl in solution there certain soluble 
matters which are continually forming in the blood, or being 
received into it, but which have to be excreted from it by 
means of the kidneys. These matters comprehend a variety 
of salts, — and a number of nitrogenous substances, of which 
the best-known arc urea and uric aeid. These last are formed 
in the blood by the gradual decomposition or change of the 
animal tissues through which it flows. When retained in the 
circulation, on accoujit of a failure of the fimction of the kid- 
neys, they act as poisons. 

The kidneys are the chief emunctories of water ; and mineral 
substances which arg soluble in water tend for this reason to 
pass out into the urine. Many of these, as the salts of Iron, 
Silver, Jjcad, and Copper, are Astringents, and tend to dimi- 
nish rather than to increase the amount of urine. But the 
urine is so necessary and so coustaut a secretion, that it is 
very difficult to diminish it iji quantity. Saline medicines act 
as Diuretics under certain conditions. So also do acids and 
alkalies, and many vegetable substances, which will be pre- 
sently spoken of. 

The soluble substances which thus pass ofi' in the mine, and 
act as Diuretics, arc mauy in number, but they are all unccr- 
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tftiu in action, for several reasons. The amount of the urine 
do|HMul» very much on the quantity of water taken into the 
Mtomuch, t)r al)sorl)ed from the atmosphere through the skin ; 
m> that when there is not a sufficient quantity of water in the 
Hyntem, it is impossible for more urine to be formed. This 
utHVHHary absorption of water depends again upon the pressure 
of the eiroultttion ; when this is too great it cannot go on, 
nnd the \iru\e is diminished. A large increase in any other of 
the mvn^tivwis, as that of the bowels, — but particularly of the 
»»kiu, a* in warm dry weather, — hinders diuresis. The secre- 
tion of the \irine is fa>\>ureil by those conditions which repress 
the |H*r*pinition ; as by coldness of the surface, light clothing, 
a %\Ak\ and damp eondition of the atmosphere, and the erect 
|Hmturt\ In the Ruirth place, the urine is diminished by 
eausiHi which imjHxle the circulation, as by congestion of the 
kidney or liver,— -or of the whole venous system, on account 
K\t olmt rnetion in the heart, — conditions which produce droi)sy. 
Tht>!H» nuHlieini^ act as indirect Diuretics, which, by favour- 
ing the nnnoval of one of these hindering causes, tend to allow 
the mvMion of urine to go on as in health. The powerful 
aetiiui K^ the heart in fevers and inflammations causes such a 
prtvsurt* on the vi^ssi^ls as to retaixl al)sorption, and thus hin- 
dt>rs diun^sis. A hard bounding pidse and hot skin favour 
sweating more than diuresis, though they often diminish both 
of these stTretions. Both are assisted by a relaxed state of 
the circulation, which favours the absorption of fluids.^ Thus 
venesection, purging, Antimony, or anything that diminishes 
a febrile reaction, will help diuresis in such cases. In cases 
of congestion on accomit of cardiac disease. Digitalis,"^ which, 
by i)Owcrfully weakening the force of the heart, both dimi- 

• Dr. ChriBtison found that a strong infusion of Digitalis applied to 
tlio abdomen externally in a case of Ascites, produced such an elimi- 
nation of fluid from the kidneys, that the dropsy was cured. In addi- 
tion to its action on the heart, Digitalis is probably a true Diuretic. 
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nielies congestion aud favours abaorptiou, is a most efficient 
promoter of the natural function of the kidneys. When the 
portal circulation ia the seat of the obstruction, a mercurial, 
such as blue-pill, which especially acts on the liver, will be a 
most desirable adjunct to the other remedies employed. To- 
bueco and Lobelia, like Digitalis, promote diuresis by dimi- 
nishing the force of the heart. 

True Diuretics. — Though all true Diuretics pass into the 
urine, the converse of this, i. e. that all matters which pass 
into the urine are Diuretic, is not always true. Thus the 
astringent mineral salts pass frequently out of the system in 
the urine, but seldom affect its amount in eitlier way. And 
for the reasons ahcady enumerated, it is often impossible, even 
by the most powerful medicines of this order, to increase the 
urine beyond a certain amount. 

Diuretics may be somewhat loosely arranged in four groups ; 
^1. Water, aud soluble mineral substances, i.e. acids, alka- 
lies, aud salines under certain conditions ; 2. Acrid mattei's 
of various kinds; 3. Alcoholic and ethereal liquids; 4. The 
minerals which increase all secretiuns. 

Diluents promote the secretions of the skin and kidneys. 
A certain quantity of water must be given with every diuretic 
dose, and the larger the quantity the greater will be the effect 
produced. In the case of a Diapliorctic, this is all that is 
rcqidred. But as Diuretics are generally given, as in drojisics, 
for the purjiosc of eliminating fluid out of the system, this 
object would be clearly defeated by the introduction of a large 
quantity of water into the system. This therefore should be 
avoided. Tlic free acids, both mineral and vegetable, with 
the exception of Sulphuric acid (t'M/e p. 284}, pass into the 
urine, and act as Diuretics. So also do the mineral alkalies. 
As these raediciues have important i4;encies in the blood, and 
tend further, by altering the reaction of the urine, to produce 
iu it deposits of different kinds {vide p. 158), they cannot 



always be safely employed for this purpose. Saliacs are more 
appropriate. They should not be given in large doses, for they 
will then act upuu the bowels. The dose shotdd be small, and 
moderately diluted with water. To prevent it from acting 
upon the akin, the conditions wliich favour diaphoresis should 
be, if possible, avoided. The subject of the action of BBlin^i 
medicines, and the effect of dilution upon this action, 
already cousidered. (p. 65.) 

When au alkali as well as an eliminative is required by 
uatiirc of the ease, siich a medicine as Acetate of Potash 
often preferable to a free alkali. It has been foiuid very use- 
ful in Skin discaace by Dr. Eastou, and in Rheumatism by Dr. 
Golding Bird. In Imth eases, as a diaphoretic, it may correct 
an acid state of the perspiration, being excreted as an alkali 
in Kheumatism, acting as a diuretic, it may counteract acidil 
of the iirine. 

The acrid Diuretics arc perhaps the most powerful medidnt 
in the order. One of them, Cautharides, is on animal pi 
duct. Some contain or consist of volatile oils: as Juniper^; 
Tupcntinc, Cajuput, Copaiba, Horseradish. These volatile oito] 
may act upon the skin instead of the kidneys, under the con-<, 
ditiona which are mentioned above as favouring diaphoresis^ 
Others of this group eoutajn peculiar vegetable principles; a* 
Broom, Chimaphila, Taraxacum, Colehicimi, Digitalis, and 
Squill. 

Alcohol, Ether, and Nitric ether, act powerfully both oa 
the kidneys and on the skin. Wine, which further contains 
certain volatile oils, and sometimes a vegetable acid, acts on 
the kidneys when drunk in any quantity. The diuretic effect 
of tlieac liquids is, as in the case of salines, greater when the 
surface is cold, and less when it is warm and covered. 

Mercury, Antimony, and Iodine, which increase more of;] 
less all the animal secretions, act, among others, upon the se-' 
cretion of urine. Iodine particularly is said to be diuretio. 



lould 
islin^^^H 

ytheH 
ah it^M 

■ use- ^^^ 



Mercury and Antimony are most efEcacious as indirect agents ; 
ttic former by Btimulatiog the function of the liver when im- 
paired, the other by diminishing the pressure on the vessels in 
febrile cases. 

A lai^e number of Diuretics are themselves secreted by the 
kidneys, and have been proved tu pass out into the urine. A 
great many have been detected in the urine by different 
chemists, especially by M. WiJhler. The Carbonate, Nitrate, 
and Chlorate of Potash, and the Iodide of Potassium, have 
Ijeen found there. So also have the mineral adds — the 
vegetable acids — Ma^^csia — Mercury,* in combiuation — and 
Iodine, in the form of Hydriodie acid. Among vegetables, 
the principles of Chimaphila and Uva Ui-si — the oils of Tur- 
pentine and Juni|>cr, somewhat altered in nature — the oil and 
resin of Copaiba — and the acrid principle of Cubcbs, all pass 
into it. An animal product. Urea, a constituent of the natural 
urine, which may be artificially pi-odnced, is an admirable 
diuretic. Other substances, which are not diuretic, but astrin- 
gent, have been found in the urine; as Alum, Lead, and the 
Morphia and Mcconic acid of Opium. 

When a powerful Diuretic is given in too large a dose, it 
may cause a degree of action sufficient to produce congestion 
of the kidney, and bo defeat tlie object for which it was in- 
tended. For congestion of a gland is invariably followed by a 
diminution or stoppage of its secretion. So a large dose of 
Turpentine or Cantbaridcs may cause a dangerous attack of 
strangury, or even a total sujipres&ion of the urine for a time. 
{JTrfep. 296.) 

It- can hardly be said that Diuretics are of very extensive 



* It tuts been usaerted by Dr. Murray thnt it is iinpog«ible for Mer- 
cury to pass off iu the urtne, on aflctmiit of tli« Plioaplioric acid con- 
tained in that secretioH, wliich would precipitate the metal. But 
FhoBphoric acid is nlao i-oulained in tbc blood ; and Mercury has been 
discovered in the orine. 
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appHcntiou in the treatment of disease, or that they arc mcdi- 
citii'8 which can ever be much relied upon. For uot only are 
the remedies themselves uucertain in action, but it hap] 
also thut the disorders in nbich they are most required are 
a peculiarly obstinate nature. 

There arc two chief actions for which Diuretics may be 
rc(iuirrd. They may be used ; (I.) to eUminate solid mate- 
riiiis from the blood ; (2.) to promote absorption, by diminish- 
ijig the amount of fluid ia the blood. It is easier to emplcgr. 
the firet than to exert the second of these operations. 

When there is liabitiiully a deposit in the urine, of litbati 
or phosphates, or other solid matters, the simplest mode 
obtaining a solution of this deposit, and thus preventing df 
gcrous consequences, is to increase the amoimt of the flui 
part of the secretion. Water is the best medicine for tl 
purpose, and all Diuretics tliat are given with such an obji 
sliouUl be freely diluted with water. Li Gout and Rheuma- 
tism, remedies of this order may be of seniec by promotiog 
the excretion fi*om the blood of the uric or lactic acid formed 
there. They may also be used as Eliminativcs in fcvi 
other disorders, In the stninyury which may sometimes fid- 
low the application of a blister to the skin, copious draughl 
of water arc often prescribed with advantage, for they sei 
to wash out of the blood the acrid matter which has been al 
sorbcd from tlie surface. 

It is for the second purpose, in cases of dropsy, prodiw 
by congestion of the liver, kidneys, or general circulation,^ 
that Diuretics arc most urgently required, but are least effi- 
cacious. This congestion and pressure on the veins dimi< 
niahes the amount of the secretion of urine, and by so doing 
increases itself, and aggravates the effusion and disorder,: 
The same cause most effectually hinders the action of 
Diuretic. If only wo could largely increase the secretion ofj 
urine, the pressure on the venous HyHteiu would be dimi- 
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nishcd, and absorption of the effnacnl fluids might take place. 
In some casts of dropsy caused by renal congestion, the at- 
tempt is so hopeless that it is better to resort to Diaphoretics, 
In obstruction on account of heart-disease, or congestion of 
the liver, wc naay sometimes gain our point by combining 
other Diuretics with Digitalis or Blue-pill, remedies which 
tend to remove the causes by which the diuretic action is Idu- 
dered. {Vitle p. 321.) Even then we can often produce a much 
more copious and eScctual drain of fluid from the blood by an 
action on the bowels, as by a dose of Jalap or Elaterium. 
When a Diuretic is required to eliminate fluid from the system, 
the dose should not be much diluted with water; this should 
only be done when we desire to eliminate solids from the 
blood. It is often advisable to combine together a number of 
different Diuretics in the same prescription, so that by their 
joint but various agencies the causes which hinder their action 
may be overcome. The operation of Diaphoretics is opposed to 
that of Diuretics, but it is not always so with purgative me- 
dicines. The urine is often increased by the action of a hydra- 
gogue Cathartic ; and a combination of Blue-pill and Squill 
supplies ua with oue of the best of known Diuretics. It is 
applicable in cardiac dropsy as well as in hepatic cases. 

The action of some stimulant diuretics, especially Copaiba, 
iu the cure of gonorrhceal discharges, may perhaps be simply 
due to the local action of the medicine, as it passes, dissolved 
in the urine, over the inflamed mucous surface. 



Thus is concluded a brief outline of the actions and uses of 
:he six onicrs of Eliminative medicines. 



CHAPTER n'. 

ox THE ACTION OF SO>IE OF THE MORE BfPORTAXT 

MEDICDTES IN FARTICTULR. 

The chief objects fcM* which I have designed this Fourth 
Chi^ter sure that I mar be enabled to illustrate some gene- 
ral principles of the acticm of medicines which have been laid 
down in the Propositions^ and show in what manner they are 
applicable to special cases, — and to enter into certain details 
respecting the more important remedies, which have not been 
attempted as vet. Of many of these medicines a tolerably 
fuU account has already been given ; but they may again be 
mentioned here for the purpose of shortly summing up their 
several actions, and compariug them one with another. 

It often happens that there is more than one point of view 
from which the action of a medicine may be regarded. For 
many medicines are numbered under several distinct heads, 
being included in diiSerent groups on accoimt of the several 
phases of their operation. There are three stages in the pro- 
gress of the remedy through the system, at each of which it 
may exert a special action. There is a contact with the siur- 
face ; a continuance in the system ; and a passage out of the 
system. In the first place a medicine touches the mucous 
surface of the alimentary canal ; here some few eWdencc their 
action. From this, if in any way soluble, it passes into the 
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blood. Here it may act on the blood, being HEetnatic. Or 
it may employ the blood merely as a means of transit, and 
direct itself towards nerve or muscular fibre, being Neurotic 
or Astringent. But we have seen that none of these medi- 
cines, with the only exception of Restorative Hsematica, can 
remain long in the system. Tliey must pass out, and the 
mode of passage is tlirongh the glands. Here is a third op- 
portunity of operation. The medieine may act now as an 
Eiiminative, increasing the secretion of the gland ; or, more 
rarely, as a glandular Astringent, because tending to dimi- 
nish it. 

As a general rule, though not in all cases, the most import- 
ant action of a medicine is that which it first evidences, the 
subsequent operations being secondary, and of less moment. 
Thus Mercury is, in the first place, a Catalytic Hiematic ; in 
the second place, an Eiiminative. Creosote is firstly a general 
Sedative, secondly an Astringent. Antimony probably be- 
longs to three out of the four classes, and its second oi>eration 
is perhaps the most important. It is a Catalytic, a special 
Sedative, and also an Eiiminative. 



cod-livi;r oil. 

C1m8 1. Div. I. Ord. I. Alimest*. 
This oil has been proved by the experience of many physi- 
cians to be a medicine of great utility in most cases in which 
there is a general deficiency of fat in the system. It appears 
that the oil from the livers of fialics was used as a remedy 
among the Hindoos and Burmese in very ancient times. Cod 
oil was recommended ui England by Br. Percival, as useful 
in the treatment of chronic rheumatism, in 1771. But to 
Dr. J, H. Bennett belongs the high honour of having clearly 
pointed out its remarkable efiicacy in tubercular diseases, in 
his Treat'tae on Oleum Jecoris Anelli, published in 1841. It 
is thought to exert a specific action in the cure of pulmonary 



33»> ACT1->?S Of XYDICIXCS. 



and it certainly appears to be the ohIt medicine that 
potse e sBes aay niarksd or peculiar power over the progress of 
tkb dLst^PJef . Whren atlmHrscered in £iToarahle cases it seems 
DOC oclIt to have the povio' oi £ictenxn^ the patient, but to be 
able alio to combat azid core the diseas itself, arrestiiig or 
recardiiis the tabenmlar depcusit. Sometimes it is unable to 
do this ; bat in all cases oi coieampdon a trial should at 
least be given to it. It b of most serrice when the Hi<y!a5tf> is 
oqIt incipient, and, if given in the first stage, may often pre- 
vent its further progress ; bat it may even care patients in 
whom the depc^t has passed the stage of softening, as appears 
fipom the reports oi the Brompton HospitaL Dr. Wood, of 
America, infers from the statistics of disease in that country, 
as observed by him during several years, that the extensive 
use of this oil in consumptiTe cases has been rewarded by the 
recovery of at least one in every eight, and he anticipates a 
still more successful result frx^m the continuance of its use. 

It is also of use in Scrofula, in chronic Rheumatism, and 
in cases of emaciation generally. It may proYe nutritive in 
Dialx?t€s mellitus, because it is not likely to be converted into 
sngar.in the system, whereas in that disorder all kinds of food, 
excepting fats and oils, are liable to this change. Cod-liver 
oil is assimilated to the tissues, and there seems to be some- 
thing in it which not only renders it more easy to assimilate 
than other oils, but which further endows it with a special in- 
fluence over tuberculous diseases. It does not appear that 
any other oils are equally effective. Though Dr. Duncan and 
Mr. Nunn have recommended Almond-oil instead of Cod- 
liver oil, yet the general experience of others is decidedly 
against such a substitution. 

It has not yet been clearly ascertained to which of the con- 
stituents of this oil its valuable properties are owing. Being 
itself an animal product, it is for that reason more easy of 
assimilation than a vegetable oil. Many have attributed its 
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virtues to Iodine, of which, according to De Jongh, it coiitaiiw 
37 parts iii 100,000. 

Dr. Thcophilus Thompson has tried both OHve and Almond 
oils in consiimptive cases, but has not found that any material 
benefit is derived from their use. He has tried Cocoa-nut oil, 
with somewliat better results. lie considers that Cod-oil 
produces its best eftecta in cases where- Iodine would be inad- 
missible. Neither does he think its virtue to be due to the 
biliary matters wliieb it contains, for a minture of os-gall 
witli Atmond-oil does not supply its place. Co<l-oil contains 
21 parts in 100,000 of Phosphorus. Dr. Thompson supposes 
that its efficacy may be partly owing to tliis. He has made 
trial of I'hosphurctted Almond-oil, containing one grain of 
Phosphorus to the pint. He suggests that this Phosphorus 
may he of use in diverting some of the Oxygen from the tis- 
sues. This is to adopt Liehig's theory of the excess of Oxygeu 
iuPhthiaia; an idea which is not very consistent with the ex- 
periments of Dr. llutcliiiison on his Spirometer, from which 
it appears that the quantity of air inhaled at each breath by 
a consumptive patient is considerably less than in health, on 
account of a diminished capacity of the lungs. But when a 
coutinual fever has set in, an oitdation and waste of the tissues 
must certainly take place. (Lancet, October, 1851. Sec also 
Dr. Thompson's Clinical Lectures mi Pulm. Coimumptimi, 1824, 
Lecture v. ; and LeiUomian Lecturea, 1855, Lcctm-e iii.) 

The Phosphorus in Cod-liver oil would soon be oxidized, 
and it would seem to be too small in amount to be of service 
in this way. If anything were tiius needed as a pabulum for 
Oxygen we might suppose it to be the oil itself that was thus 
burnt. It is prahably in tliis way that all oils are of a cer- 
tmn use in Phthisis. The introduction of oil by the skin, as 
by tradesmen of several classes, or by the method of inunc- 
tion practised by the ancients, but which cannot convcnicntiy 
be rc\ived in modem times, has !)cen shown by Dr. Simpson 
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to aSbrd a considerable degree of protection against tow 
culoua disorders. But there is something peculiar in Cod-oil. 
An alleged discovery by WiuekJer, tliat it contains a peculiar 
fatty base, Propijliiie, in place of the Glycerine of other oils, 
may perhaps aSbrd ub some clue to its undoubted superiority 
over the vegetable oils,* But the same chemical peculiarity 
may possibly exist in other animal oils. And I am not sure 
whether some of these animal oils and fats may not be used 
with great advantage in phthisical and scrofulous cases. I 
may make particular mention of common Butter, which, if 
eaten in large quantities by patients suffering from tuber- 
cular cachexy, will relieve the emaciation in a marked manner, 
and probably be found agreeable as well as effectual. 

In attempting to explain the efficacy of Cod-od, some urge 
tliat it does good by stimulating the lymphatic and absorlieut 
system. Others suppose that its particles exert mechanically 
a beneficial influence in forwarding the healthy process of cell- 
formation. 

Possibly the utility of this medicine roay depend upon a 
combination of several constituents and various properties. It 
is an oil ; and thus of use as an Aliment, and as a supporter 
of the respiratory function. It is an animal oil ; and thus pe- 
culiarly adapted for being digested, absorbed, and assimilated 
to the adipose tissues of the human body. It contains Iodine 
and Sromine ; which are useful as Alteratives or blood medi- 
cines, both in Phthisis and Scrofula. Their proportion will 
not seem so small when the large dose of the oil and its fre- 
quent repetition are taken into account. But their presence 
alone would not be sufficient to explain the utility of the oil. 
It contains also Phosphonis, a general Stimulant, which may 
prove of use when there is a failure of the nervous forces. 

Sometimes the dose of the oil excites a most distressing 
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• See arlide Morriute Olevvi, by the author, i 
of Dr. Boyle'B Manual ofMatrna Mediea. 
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nausea. This may perhaps be prevented by a judicious mo- 
diUcatiou of the veliicle. It may be floated on an* aromatic 
water, on a bitter infusion, on milk, on wine, or on cold tcSj to 
suit various tastes. In other ioatancea the dose is swallowed 
without iu convenience, but thf patient is not fattened, nor is 
his condition in the least improved by it. In such incurable 
conditions it is probable that there ia often an organic disease 
of the Pancreas, or a failure in the fiuiction of that gland. For 
it api^cars that the absorption of fats is partly eScctcd by means 
of an alkali contained in the Pancreatic fluid. When there is 
reason to suspect this cause of the emaciation, it is advisable 
to saponify the oil by shaking it with a sufBcient quantity of 
solution of Pptash or of Carbonate of Suda. The dose will then 
be in a state of solution, and ready for absorption. 

Cod-liver oil niay be used with advantage as a vehicle for 
Iodide of Iron, in scrofulous casca. Two grains of this may be 
dissolved in each ounce of the oil. (Vide pp, 121, 199, 215.*) 

SCLPHURIC ACID 
Class I. Dir. 1. Ord. IL Acida, 
Clam m. Onl. I. Astbinobhtia uiHSBiLti. 

This medicine acts chemically aa an acid in the blood and 
in the sccrctiona. When diluted it is easily absorbed, and 
meeting in the stomach with an acid secretion, it passes into 
the circulation without being first neutralized. If in small 
quantity, it is neutralized by the slight excess of alkali in the 
blood ; if in larger amount, it may exceed this alkali, and dis- 
place and set free otlier acids in the blood, combining with 
their bases on account of its strong affinities. In all eases it 
increases the quantity of free acid, in the system, and tcjids 
to render the secretions, aa the mine, more acid than tbey 
were before. ( Vide Dr. Bence Jones's Animal Ckemittry, p. 49.) 

* Beference is mode at tho end of each article to thoae ports of the 
Emsj in which the remedy Una been mentioned before. 
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By this chemical action Sulphuric Acid is rendered osefiil 
in alkalinity of the blood, which may occur in fevers ; cnr oi 
the urine, as in Phosphaturia. It thus acts as a RestoratiTe 
Haematic. But it is not right that there should be more than 
a certain quantity of this acid in the system. So that when 
introduced in large qnantity it must be excreted. It does not 
appear that it is itself excreted in the nrine, though it may 
cause an excess of other acids in that secretion. On this 
point Dr. Bence Jones has made some careful experiments. 
(Anim. Chem., p. 75.) He finds that Sulphuric Acid does 
not pass off in the urine, either free or in combination, except 
when given in great quantity. Now it is found that Sulphoric 
Acid is of great use as an Astringent in diarrhoea. Placing 
these two facts in juxtaposition, it would seem that the acid, 
which is doubtless absorbed in the first place, must afterwards 
be eliminated from the system by the surface of the bowels. 
This is perhaps because the secretion of this mucous mem- 
brane is the one which is least likely to be deranged by the 
presence of the acid. 

The free acid is an Astringent, and has the power of coa- 
gulating albumen, and causing the contraction of muscular 
fibre, (p. 280.) Though probably neutralized and combined 
while in the blood, it is fitje before absorption, and after ex- 
cretion. Before absorption it is an Astringent to the surface 
of the stomach ; after and during excretion, to the sur&ce of 
the bowels. It is useful chemically in alkaline Pjrrosis. Its 
astringent property explains its utility in acid dyspepsia, which 
appears at first sight incomprehensible. Lactic acid, or some 
similar acid, is poured out in excess by the glands of the 
stomach. Sulphuric acid topically constringes the muscular 
fibre of the ducts of these glands, and in this way diminishes 
their secretion. 

The acid, if in excess in the blood, may tend to brace the 
system by causing a general contraction of the fibres of the 
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Toluntary muscles. But it is chiefly on accouut of its anti- 
dyspeptic agency, and its astringent action on the secretiona, 
that the title of Tonic has been so often applied to it. 

Next to that of the bowels, the acid appears to act most on 
the secretion of the skiu. Probably there also eliminated iu 
a free state, it is thus able to diminish e&ccssive diaphoresis. 

It is applicable in cases of Hasmorrhage, when this takes 
phicc from a mucous membrane, for it probably passes off in 
small quantities from all the mucous surfaces. It is very use- 
ful in diarrhcca. [Vide p. 318.) Being a special Astringent 
to the intestinal mucous surface, it may be useful in malignant 
cholera, especially if given iu the cai'ly stage of that disorder. 
Dr. Fuller and others have spoken highly of its efficacy in the 
last epidemic. It was discovered by Mr. Hei'apath, of Bristol, 
to be the active ingredient of a secret medicine recommended 
by the Austrian government as a specific for this disorder. It 
was therefore extensively used at the first outbreak of Cholera 
in 1854, but was afterwards somewhat too impatiently rejected 
for remedies of fer inferior efficacy. If it were proved to have 
&iled at the height of the epidemic, when the disease was the 
most virulent, it only shared tlie fate of all other medicines, 
It shoidd be given without hesitation in large and very fre- 
quent doses, considerably diluted with water. {Vide pp. 123, 
162, 282.} 



POTASH. 

Clasa I. Div. I. Ord. III. Albilu. 
ClasB I. Div. n.Ord. I. Astipi 
Class I, Div. II. Ord. ni, AsTiBCBOFrw 
CloBH IV. Ord, VI. DirBETtci, 

Potash is one of those medicines which have sei'eral distinct 
actions ; but its various operations are corajKirativcly simple 
in nature, and easy to comprehend. In the solid state it is 
powerfully caustic and corrosive, having a great affinity for 
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water, and abstracting it from the animal tissues with which 
it is brought in contact. 

When a dose of the solution, properly diluted with water, is 
administered internally, it passes first into the stomachy and 
either combines with the acid of the gastric juice, or, what is 
more probable, it becomes absorbed too rapidly to be neu- 
tralized by it. It passes then into the blood, and probably 
exists in that liquid in a free state, for the blood already con- 
tains a slight excess of alkali. However this may be, it cer- 
tainly increases the amount of alkali in the system. 

Its haematic action depends in great part on its power of 
neutralizing acidity. It is thus useftd in cases of acid dys- 
pepsia, heartburn, or gastrodynia, when it combines with the 
excess of acid which exists in the gastric secretion, and pro- 
bably also in the blood. For the same reason it is useful in 
some cutaneous diseases that are connected with disordered 
digestion. It is employed in Gout and Rheumatism, where 
there is obviously an excess of acid both in the blood and in 
the secretions, (p. 212.) 

When Potash is administered in any quantity, it must be 
excreted from the blood. Tlie secretion of alkalies is mainly 
performed by the kidneys, and by their agency we may render 
the urine neutral or alkaline, and thus counteract a tendency 
to lithic deposits. {Vide Solvents.) For this purpose Potash 
is preferable to free Soda, for the lithate of Soda is compara- 
tively an insoluble salt. 

The salts of Potash with vegetable acids change into carbo- 
nates while in tlie blood, and will render the urine alkaline.* 

* It may be worth while to note hero that this discovery of Wohler, 
though it was new to us, was in a manner known to our ancestors a cen- 
tury and a half aj^o. Any one who will study the old English medical 
classics, will find in them the germs of many modem ideas, supposed to 
be novel. " Dr. Pit^aim has demonstrated that the acid substances of 
vegetables, taken into the stomach, are by the action of this part, and 
the lungs and heart, when they come into the blood-vessels, turned to 
alcalious." — Mead on Poisons, 1702. 
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M. Wohler, wlio haa demonstrated tliis fact, fiikds that it does 
not occur with the auper-salte. Even the iieutral salts escape 
the oxidation when they are given in such lai^c doBcs as to act 
on the bowels. 

Potash is thus a RcBtorative Hiematic, aud where, from any 
reason, alkaline matter is needed in the system, it directly 
supplies the want. But it has also other actions which render 
it Catalytic, and which are evidenced in disorders in which 
there is no such deficiency of alkali. By dissolving Fibrine, 
it tends to prevent its deposition from tlic blood.* It thus 
interferes with the inflammatory prtx^ss, and acts as a general 
Aiitiplilogistic. It is possibly by a similar actioit that it seems 
able to couuttiract the deposit of crude tubercle, and exerts 
a special agency in the prevention and cure of strtimous dis< 
orders. It is very useful in the early stage of Phthisis, and 
in all stages of Scrofula. In Syphilis, when occumng in scro- 
fulous subjects. Potash has sometimes been used with greater 
advantage than Mercury. 

Potash and its salts have been used in Scurvy by Dr. Garrod, 
on the suppositiou that there is in this disorder a particular 
deficiency of Potash in the system. But the facts brought 
forward in the article on Antiscorbutics would seem to be op- 
posed to such an idea. Wlien given in moderate doses, and 
not retained in the system. Potash aud its salts pass out into 
the urine, and act as diuretics. [Vide pp. 130, 161, 195, 202, 
212, 217.) 

• It also cttuaes the destniotion of the albumino-fibrinons elements ot 
the blood and tiwues, bo that, by their liegeucratioo, the amount of or. 
ganic DtateriaU m the urine iii increased, and their siiljihur at the some 
time becomes oxidized into Sulphuric acid, wliieh is found by Dr. Partes 
to pass out in the nrino in comliinBtion with the Potash. (Brit, aad For. 
Med. Chir. Meview, January. 1653.) The same experimenter {inc]a that 
there is more Sulphuric acid ax the urine of Hhenmatic ft-ver than in 
that of health ; from which it is inferred tlutt Potash may be of use by 
aesisting in the elimiuAtion of this acid, aud llius help to determine tho 
disorder, (li. F. Rev. Jan. 1854.) 
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QUININE. 
Class I. Div. I. Ord. IV. Tonica. 

Though the utility of this important remedy is often of a 
suflSciently direct and obvious character^ its precise iiH)de of 
action is enveloped in no small degree of doubt and obscurity. 
This subject has been discussed at some length in the article 
on Tonics. 

It appears from the character and results of its medicinal 
influence, that it is exerted primarily in the blood, and not 
on the nerves * It is included in the Restorative group of 
Haematics, and the general results of its action diflfer widely 
from those of a Catalytic Haematic. It produces no marked 
effect upon the system in health. Its operation consists in 
the cure of general debility, however produced, and in the pre- 
vention of periodic disorders in the blood. Debility depends 
on a want in the blood, and not on any active morbid pro- 
cess ; and there are circumstances which render it likely that 
Ague may be curable by the supply of a similar want. 

Quinine is also serviceable in Gout, Scrofula, Dyspepsia, 
and other disorders; in all of which other medicines, which 
stimulate the secretion of the bile, are more or less applicable. 
Torpidity of the liver is likewise a usual accompaniment of 
the various forms of debility, and occurs in intermittent, re- 
mittent, typhoid, and yellow fevers; in each of which this 
medicine has been recommended, and used with advantage. 
In fact it may be said, that in all diseases in which Quinine 
is used there is a failure in the secretion of bile ; and in all 
diseases in which there is a failure in the secretion of bile. 
Quinine is serviceable. 

* M. Piony considers that Quina euros Ague by reducing the size of 
the Spleen ; but there is no proof that the latter is the cause of the 
Ague, or that Quina has any imoiediate influence in reducing it. 
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There appears then to be some connection between these 
two things. Certain of tlie constituents of the bile arc formed 
by the liver out of the blood, fpr tlie purpose, apparently, of 
being again absorbed at some part of the surface of the intes- 
tinal canal. One of these. Taurine, has been shown to be, to 
a certain extent, chemically analogous to Quinine. Thus it 
seems to me to be not improbable that this alkaloid may be of 
service in these disorders by supplying the place in the blood 
of tliis biliary matter, which for some reason may be needful 
iu the animal economy, or that it may actually become changed 
into the latter while in the system. Were this proved, its re- 
storative action would be effectually cleared up. 

The DisiUphatc of Uuiniue (or Quina) is the preparation of 
the alkaloid which is most commonly used. 

Arsenic is used in Ague and intermittent disorders, and acts 
on the Catalytic principle, but it is not serviceable in the other 
cases in which Quinine is used. It ia not a Tonic, nor does it 
seem to have any relation to the function of the liver. I have 
thought it advisable to restrict the term Antipenodic to the 
Calalytics which are used in Ague. [Vide p. 151.) Quinine 
and Arsenic may both be employed in all disorders which put 
on an intermittent or periodic type. Tlie cliief of these is 
Ague, or Intermittent Fever. It is perhaps easier to arrest 
the disorder by Quinine than by Arsenic ; for Quinine may 
be given in large doses, which cannot be done with Arsenic. 
But the administration of the latter may be continued during 
the paraxysm, wbcu the great febrile reaction forbids the use 
of the other. The dose of Quinine is apt to disagree with an 
irritable stomach, and to increase the fever. It is generally 
laid down that this remedy should not be administered when 
there is a quick, hard pulse, or heat and dryness of the skin. 
Some however have lately ventured to prescribe it to patients 
in high fever. It appears that there is a particular class of 
patients which in such cases will bear the administration of 



346 



ACTION OF MEDICINES. 



Quinine with impuulty j wliUe otlicrs are unfaTOnrably affected 
by the smalloHt dose. 

Dr. Pfcufer, of Heidelberg, recommends to administer it i 
Ague in a single large do8C, some time before the p&roxj'si 
Quina is given in Typhoid fever by some practitionera. It j 
then alflo prescribed in very large doses, which are to be contM 
rnially repeated. It has been used in malignant Cholera, a 
parcntly with advantage. 

It is perhaps at all times advisable to arrange so that thi 
medicine shall, if possiblCt be taken after meals, for it ia lei 
likely to irritate a full stomach. And when it is thouj 
proper to give it to a patient in fever, a small dose of Tartar 
Emetic or Ipecacuanha shonld be conjoined with it — not, of 
course, sufficient to produce vomiting, but so that an i 
of the febrile excitement may be prevented. 

Quinine is in all coses better tolerated by the stomach whet 
the dose is considerably diluted with water. When given in 
Cholera, it is best to prescribe ten-grain doses, every hour, di»9 
luted mth half a pint or a pint of cold water, and acidulated f 
with Citric acid. 

A combination of Quinine and Iron is often of great aervioa I 
in feeble and relaxed conditions, where there is coexistent J 
Aucemia. (Ftifrp. 136.) 

IRON. 
Claaa I, Div, I. Ord. V. CHiLTBKATi. 

It has been shown, in the article on Chalybeates, that i 
action of Iron is of a distinctly Restorative nature. 

There is in the blood a red colouring matter, called HiemiwJ 
tosin. It ia found by chemical analysis that Iron is an essen- 
tial part of this substance. The existence of the right amount ' 
of Hasmatosin in the blood is of vital importance. It is con- , 
taincd in the red globules of the blood. WLeu it is diminished i 
in quantity, the number of these red globules is lessened in | 
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the same proportion. This produces a paleness of all the 
tiKSuea, an inactivity of the muscular fibre, an impairment of 
all the animnl fiinctiona, and a general languor and debility of 
the whole frame. This is Ausemia. 

Ill all cases in which Iron is used there is a deficiency of 
this red colouring matter; and in all instances of Anicmia 
Iron is appropriate aa a remedy. The blood has been analyzed 
before its use, and found to contain a smaller quantity of 
Hiematofiin and fewer red ^lobulea than in health. After 
its employment the blood has been aualyzed again, and it ia 
found that the amount of Utematosin and of red globules is 
increased. 

Iron, then, is given in Ansemia. It is also given in cases 
of Scrofula, Cancer, Chorea, Hysteria, and other disorders, 
when these are attended with Anaimia. When this last con- 
dition is wanting, it seldom proves efficacious. 

Iron, when given in moderate doses, remains in the system, 
and enters into the composition of the blood. It ia theu a 
Restorative Haematic. 

Some of the Salts of Iron are also Astringent. Thus the 
Sulphate and Scsqiiichloride may, by their topical action on 
the stomach, be of service in cases of atonic Dyspepsia. 

Ill Ansemia produced by special causes, as by scrofulous or 
nervous disorder, we may often do most good by striking at 
the root of the evil, — employing a Catalytic medicine whieh 
shall be able to do this. In simple Antemia Iron is of more 
me than any other medicine. It should be combined with 
exercise, air, light, and good lining. In other disorders a 
conabiuation of drugs is frequently of use. In chronic Ague, 
and in many cases of debility. Iron and Bark may be given 
together. Iron and vVloetic purges may be prescribed in Chlo- 
rosis and Amenorrhoea. A mild purgative should Ix; occa- 
sionally given in all cases in which Iron is used. The Am- 
monio-eitrate of Iron, — the compound Iron mixture, which 
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contaius the Carbonate, — and the Tincture of the Scsquichlo- 
ride, — arc [)erhiip3 the best of the officuia! Chalybeate pre- 
parations. The first of tlicse is the mild<»t, and the last the 
most irritant of the three. ( Vide pp. 151, 285.) 



A-NTIMONY. 

Cla»i I. Div. n. Ord. I. Autiphlooistici.. 
CUea II. DiT. Ill, Ord. II. Sedanti* Spscifio*. 
Clues rV. Ord. II. EiPBCTOBiSTii. 
Claas IV. Ord. V. DuplioliBTic.i. 

The best Aiitimoiiial for general purposes, and the most 
characteristic in its mode of operation, is Tartar Emetic. In 
this medicine are exhibited throe distinct varieties of action. 
The first of the terms which are applied to it almve implies 
that it lias a Catalytic action in the blood. As a Special 
Sedative, it is able to cause nausea and vomiting. And it 
acts upon the glands as an Elimiuative ; being a Diaphoretic 
and an Expectorant. 

I have found it convenient to restrict the term Anttphlo- 
ffialic to those medicines which counteract the inflammator^d 
process by an action in the blood. In this sense it is appli- 
cable to Antimony ; although this medicine is still better ah] 
to subdue infiammation by its powerful neurotic action. 

The operation in the blood is naturally slower than thfiM 
action on nerve, and is therefore less marked, and less imme'-f 
diately applicable, jViitimony deteriorates and impoverishes ] 
the blood in very much tlic same way as Mercury, and, ifil 
given in small aud carefully -regulated doses, is simply a mild i 
Antipldogistic and Eliminative. It tends to increase all secre- ] 
tious, but particularly the exhalation from the skm and lung^ J 
independently of the production of nausea {p. 351),aEyiuptaia J 
which is not brought on by a small dose. It is probable that f 
a diaphoretic dose of Tartar Emetic is actually eliminated 1 
from the skin and mucous mcmbruues. Antimony is appro- 



priate as a Diaphoretic in higli fevers, and in cases wtiere 
Opium could hardly be used. But Opium is preferable in 
cases where there is gastric irritation, and a weak compi-cssible 
pulse. 

The action by virtue of which Antimony has gained its 
high reputation as a medicine is of a different kind, ISy an 
influence on a part of the nervous system, apparently the 
Vagus nerve, it produces first tlie state called nausea, and 
afterwards vomiting. The most important symptom ui this 
nausea, and in the state of system which succeeds the vomit- 
ing, and continues for some time after it, is a depression of 
the action of the heart. At the same time the muscular sys- 
tera is relaxed, and the breathing is rendered slower. 

This nausea is not produced to any extent by a mere irri- 
tant Emetic, such as Sulphate of Zinc, which acts estemally, 
and takes effect immediately. The Antimonial cannot act so 
quickly ; part of it must first be absorbed, so that it may reach 
the ncne. Wc know that it does not act by outward irrita- 
tion, from the fact that if the solution be injected into the 
veins at any part of the body, it will equally produce nausea 
and vomiting. Antimony baa no direct action upon the brain j 
it affects only a part of the nervous system. In the nausea 
we rect^nize a sedative action upon the nerves of the heart j 
and in the slow breathing, a similar action upon the nenes of 
the lungs. But it may be objected that the production of 
vomiting is not a sedative action, for we know that the same 
symptom may be caused by a mere external stimulant. And 
yet there are several reasons which' have induced me to con- 
clude that this also is a sedative aetion. It would be in- 
consistent to suppose that Antimony could be a Sedative in 
producing nausea, and a Stimulant in causing vomiting. We 
have already noticed that a Sedative medicine may affect 
nervous force in either of two ways ; it may derange it, or 
it may depress it. (p. 263.) That influence which causes the 
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contraction of the stomach to commence at the pylonis, 
to result in tlie expulsion of its contents upwards aloug the 
cesophagus, is obviously expliiined by an action of derange- 
ment, for it is an exact rcvcreal of the natural state of thinj 
{p. 83.) But the effects of derangement are often very 
lar to those of excitation. Thus con^iilsions of the muscular 
system are caused by Hydrocyanic aeid, a Sedative, — and hj 
Strychnia, a Stimiduut ; and vomiting is producible by Tartar 
Emetic, a Sedative, — or by an external irritant of the macooa 
membrane. 

It is by the production of nausea that Antimony becomeB 
BO valuable an agent in the control of high fevers and acui 
iuflammations. The force of the heart being diminished, 
fever is allayed ; and the active congestion of the 
system, whether local or general, which was produced by 
inflammation, and maiutaiued by the violent action of 
heart, is effectually subdued. At the same time alisorption 
favoured by the rcmoial of the pressure from the capilli 
circulation. 

For its power therefore as a Signal Sedative, by which tt 
produces nausea. Antimony is used iu sthenic inflammations 
generally, csjiccially iu tliosc thut are rapid, and in which we 
desire a sudden and powerful action. In such ctLsca it is pi 
fei-able to Mercury, — which is a simple Antiphlogistic, actii 
in the blood, and having no operation on ner\-e. It is thus io- 
dispensable in Croup. It is very efficacious in sthenic Pneu- 
monia. Laennce speaks highly of its use iu acute Bronchitis, 
In Fevers, Br, Grave* recommends that it should he eombine<I 
with Opium. In inflammations of the lungs it is particularly 
apphcable, for it exerts a sedative iufluencc over the nerves 
of those organs. 

If a small dose be constantly repeated, and gradually in*, 
creased to a large one, the system will at length be induced 
to tolerate the medicine, and it will not produce vomiting. 
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Laennec recommended that it should be given in this way in 
iniiamniations. He considered tJie production of vomiting 
unadvisable ; for by that act the system is temporarily excited, 
and a large qtiantity of the medicine rejected, which should 
have been absorbed into the blood to work out its action there. 
The soundness of his views on this point has been generally 
admitted by those who have succeeded him. 

(jivcn simply as an Emetic, this medicine has been used in 
the early stage of acute local inflammations, as Ophthalmia 
and Gonorrhoea. It may cut these short at their outset, by 
hindering the tendency of the local initation to excite the 
force of the heart. When we wish simply to evacuate the 
stomach, as in a case of poisoning, an irritant emetic, as Ttlus- 
tard or Sulphate of Zinc, which acts at once without pro- 
ducing nausea, should be preferred : for three reasons. Its 
operation is more rapid, The distressing condition of nausea 
would be an aggravation of the existing mischief. And the 
production of nausea, by taking off the pressure from the vas- 
cular system, favours absorfition, which is the very thing that 
we wish to avoid. The object of an antimouial Emetic is not 
so much to empty the stomach as to make a powerful impres- 
sion on the system. 

Tlic iufluence of Antimony on the glandular organs ia in- 
directly but powerfully intensified by its nauseant action. In 
small doses it is a simple Expectorant ; in nauseant doses, it 
assists cspectoratiou by rela^dug the bronclual tubes, and di- 
minishing the number of tlio respirations. In a small dose 
it is Diaphoretic; but in large ddses it may cause copious 
sweating, by favouring the absorption of fluid into the blood, 
and dilating the capillaries and pores of the sudorific glands. 
In inflammatory habits a smaU addition of Tartar Emetic 
forms a powerful adjunct to a purgative dose; for by it the 
absorption of the other medicine is assisted, and at the same 
time an over-tonicity of the muacular fibre of the intestine 



352 ACTION OF MEDICINES. 

may be diminished. But in relaxed conditions of the system^ 
where the intestine is apt to be over-dilated, and Cathar- 
sis is favoured by Tonic medicines, — Tartar Emetic would 
hinder it. 

Ii>ecacuanha, a vegetable substance, resembles Antimony in 
all its operations, excepting its blood-action. It is less potent 
as a Neurotic -, less efficacious as a Diaphoretic ; but excels it 
as an Expectorant. {Vide pp. 90, 175, 193, 270, 306, 322.) 

MERCURY. 

Class I. Div. II. Ord. I. Antiphlooistica. 
Class I. Div. II. Ord. II. Antisyphilitica. 
Class IV. Ord. III. Cathabtica. 
Class IV. Ord. IV. Cholagooa. 

There are three principal forms in which this medicine may 
be exhibited. Blue-pill contains the metal itself in a finely- 
divided state, as well as a small quantity of the oxide. Ca- 
lomel is an insoluble Chloride of Mercury. From the great 
similarity that exists between the action of these two it seems 
likely that they are reduced by the gastric fluid to the same 
condition. Both must be rendered soluble (p. 81) before they 
can be absorbed. Probably they are both absorbed in com- 
bination with the acid of the stomach, {v, p. 72.) 

Bichloride of Mercury is soluble in water, and probably 
absorbed unchanged. It difiers from the other two as a me- 
dicine, partly, but not entirely, on account of its solubility. 
The dose required is smaller, for it is much more powerful. 
It is also much more irritant, being in large doses a corro- 
sive j)oison, and often producing soreness of the throat and 
of the urinary passages. Thirdly, it is less likely to produce 
salivation. It is more adapted for chronic than for acute 
diseases. 

As Haematic medicines. Mercurials have a double action. 
They counteract inflammation in general, and the poison of 
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Syphilis in particular. They tiius belong to the first and se- 
coud orders of Catalytics, 

Mercury deteriorates the blood, diminishing in it the 
amount of fibrine and corpuscles. As an anti-inflammatory 
ageijt, it may be thus ccnnpared with Antimony and Blood- 
letting. The immediate effert of Blood-letting is mechanical ; 
that of Antimony, nervous ; that of Mercury, hematic. Blood- 
letting weakens the force of the heart by diminishing the 
pressure on the vessels ; Antimony diminishes the pressure 
on tlie vessels by weakening the force of tlie heart ; and Mer- 
cury does both of these things, by impoverishing the blood. 
Tlius all of them favour absorption, and counteract effusion ; 
but, from its nature, the action of Mercuiy is slower thau 
that of the others, and for the same reason more lasting. To 
produce this action on the blood, the Mercurial should be 
continued until some eScct on the mouth is perceived, but not 
eo as to cause copious salivation. This symptom is a siga 
that the blood is sufficiently saturated with the medicine. 
Tliis point will be sooner reached if the Mercury be conjoined 
with Opium, so as to prevent it from passing out directly by 
the bowels. Any ill result ia less likely to occur if the patient 
be kept warm mid quiet wbile under the influence of the me- 
dicine. On account of tlie durable and effectual nature of its 
action, Jlercury is of great use in preventing the process of 
effusion, and iu causing the absorption of eflused products. 
It is thus employed with advantage in Pleurisy, and in other 
membranous iuflammations. Next to these, it is most useful 
in inflammations of tlie liver and brain. It is inferior to Anti- 
mony in fevers and rapid inftammations, because slower in ope- 
ration, and without any direct action on the nervous system. 

In cases of primary Syphilis, Mercury is by far the best 
medicine with which we are acquuinted. It should be used 
in all cases except where there is deep-rooted scrofiila, or 
marked debility, or a sloughing and irregular condition of the 



S54 



ACTION OP MEDICINRS. 



primary sore, [Dr. Pereira.) It should always be given in 
Tritis. Ill Periostitis, and secondary eniptions, Iodide of Po- 
tassium is generally prefejalde. 

Mercury, beii^ iintiaturol to the blood, passes at ien^h oat 
of the system through the glands, and acts as an EHmiuarire. 
Like Antimony, it tends to increase alJ the secretions in the 
bo<]y. But wliereaa Antimony acts especially on the secre- 
tions of the skiu and pulmonary membrane, Mercury tends 
particularly to excite the functions of the liver and bowels, 
being Cathartic and Cholagogue. When its action has pro- 
ceeded to such a point that the system is thoroughly infected 
with it, it acts as a Sialagogue. Of its true eliminatire ac- 
tion we have better proof than has yet been obtaioett in the 
ease of Antimony ; for Mcrcriry has been fomid to pass into 
the alvine excretions, and into the saliva, by M. Lehmatmj 
and discovered in the bile uf dogs to whom it had been adi 
nistcrcd, by M, Buebheim. 

For the purpose of acting uiwn the liver aud bowels, Mi 
ciirials arc frequently used in disordered digestion, and 
of hepatic derangement. In intermittent disorders, debility, 
(ioul, Kheumatism, and Scrofula, small doses of Mercury are 
often of service, I have cndcavoiu'ed to show (p. 150) that 
in these cases they may prove indirectly tonic, by restoring to 
the system some of the wanting elements of bile, which are 
normally secreted by the liver for the purpose of being re- 
absorbed into the system. 

In incipient and elmmic cases of Scrofula, consumption, 
and mesenteric disease, it is possible that Mercurials may act 
yet in another way. They no doubt stimulate the formation 
of the Pancreatic secretion, which is similar in nature to the 
saliva. By doing ao they may assist tho absoriitioo of the 
fatty matters of the food in the case of thin and emaciated 
subjects, in whom it is probable that the function of this gland 
is frequently imiwircd. (I w/e p, 339.) 
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Mercury assists the operation of all otiicr medicines which 
act upon the secretions. In cases of hepatic drojwy it helps 
the action of Diuretics, and tends to remove the cause of the 
congestionj by stimulating the finiction of the liver. 

The blood-operation of Mercury, by which it is enabled to 
counteract morbid processes, is involved iu considerable ob- 
scurity. The same must bo said of all Catalytic medicines, 
{Vide p. ISi.) Dr. Billing [Principles of Medicine, p. 73) is 
of opinion that Mercury acts by contracting the capillary 
vessels. I have already stilted my reasons for disseutiug from 
this notion (p. 170). The same author denies the specific 
action of Mercury in Syphilis. But if we only admit that 
there is no other medicine that will cure primary Sj-pliilis so 
well as Mercury, we cannot theu surely deny that its action 
in that disorder is of a 8j>ecial nature. lie considers it to be 
neither stimulant uor aedativcj— Imt tonic. {Op. at. p. 101.) 
No one of these terms appears to me to be strictly applicable, 
but perhaps the last is the best of the throe. 

Some have, without sufficient reason, assumed Calomd to 
be a Sedative when given in large doses. To act iu this way, 
very large doses have been recommended and given in fever 
and malignant cholera. Calomel is naturally an insoluble 
substance; and in these cases the function of absorption b at 
the very lowest ebb ; so that it is probable that the large doses 
are often left unabsorbed, and pass out of the bowels very 
much as they entered, producing scarcely any more effect 
than 80 much chalk mixture. (Firfe'pp. 72, 85, 140, 175, 
193, 196, 202, 214, 209, SOt, 311, 320.) 



lODME. 

CIms T. Dir. n. Oni. II. Aft- 

Claaa I, Div. II. Ord. HI. AiiTiacBOFOLOsi. 

Tlie readiest and best way of obtaining the beneficial effects 

of Iodine is by the use of Iodide of Puta^iuni. This is a very 
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Hohible salt. The peculiar virtues of Iodine are not impaired 
hut rather improved, by its chemical combination with th< 
alkali. And when we administer the Iodine itself, as in th< 
tincture, thort^ is no doubt that after entry into the blood ii 
CHUubiuc^ with some alkaline base. 

If the use of Iodine be continued for some time it has thi 
elViTt of iunK)veri8lung the blood. It sometimes produces a 
v(*»ieular eruption on the skin, and causes a considerable de- 
^i*tv of irritation of the mucous membrane of the nose and 
eves. 

The pivparations of Iodine exert in the blood some special 
«**tiouH of a C^atulytic kind, by virtue of which they are en- 
abled to counteract the morbid actions of secondary Syphilis 
and *)f Scrofula. Iodine is not, like Mercury, a general Anti- 
phlogistic ; but it is a stimulator of the function of absorption, 
as an* all the nuHliciucs that tend to impoverish the blood. 
Sueh mtMlieines, when their action is pushed to an extreme, 
n\ay, by destroying the albumen and fibrine of the blood, cause 
it to n^pair for its renovation, by means of the absorbent sys- 
ten\, to the very tissues themselves. Tliis action in causing 
al)8orption can be no explaiiation of the blood-operations for 
which Imliuc is employed; for these are peculiar to it alone, 
wh(»rea8 the other property is shared by other remedies. But 
this absorbcfacient action has doubtless been much exagge- 
ratinl. By its action in neutralizing poisons in the blood 
it is able to disperse any tumours that have a scrofulous or 
syphilitic origin. But it has been used to cause the disappear- 
ance of growths that have no such origin, — and with very in- 
different or negative success. Mr. Fergusson states that he 
has never in one single instance seen an organized adventitious 
gn)wth removed by its means. (Manual of Practical Surgery, 
p. 161).) I doubt myself whether Iodine could possibly cause 
the absorption of any swelling unconnected with these ca- 
chexies, or of any gland or part in a healthy state, without at 
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the same time bringing the patient to death's door by the im- 
ixjveriuhraeiit of the blooct which it must produce. 

Iodine is an Antisyphilitic. But this term is not appli- 
cable to it in exactly the same sense as to Mercury. Its use 
is confined to tlie later symptoms, — to Periostitis, and the late 
eruptions, as Rupia. Sometimes it even fails in these. This 
.is generally when tlie primary disorder has not licen met by 
Mercury. Some preparation of Mercury sliould then be ad- 
ministered for awhile; and the Iodide of Potassium maybe 
given afterwards. Thus the disorder which is controlled by 
the latter meflieine is so mulified as to be something quite 
distinct from the primary Syphilis, The great discovery of 
the use of the compounds of Iodine in secondary Syphilis waa 
made by Dr, Williams, and anuounced by him in a paper read 
before the College of Physicians iu 1831. 

The same nietlieinc is an Antiscrofulic. It is applicable 
in all the forma of Scrofula, and in Goitre.* Possibly it acta 

* As lodiue is a euro for Goitre. Bomc liave ascribed this affection to 
the iiee or wat«r wLich does not contain Iodine. But 1 do not think 
there is any ground for this idea. Thia unpleasant tlcrormily is I'ommon 
in some South districts of England, in the immediate Deighbourliood 
of t]ie water of the ocean. Rain water has been found by rwent 
analyses to contain Iodine, and there are but fuw springs and rivers 
w.hich are not paiHj supplied Iroiu llui source. The Goitre and Cre- 
tinism of the Alps is vulgarly aacTibcd to the drinking of moio voter 
distilling from the glaciers. Some ^d fault with its coldnees. 8orae 
object to it that it does not contain Iodine. This is to be doubted ; but 
if true, it would probably be a matter of no importance. On the other 
hand, the old physicians, as Dr. Mead in 1702, alleged a superabundauM 
of calcarcuns s»ltt) in this water. A simple obacrvation of Huch matters 
ait pa«s before the eyes of every tourist is sulfieient to deniouatrate that 
the JBOUi icaUi- ia noways in fanlt. In the upper ond more airy part of 
the valley of the Rhone. I observed that scarce any of the inhabitanla 
were afflicted with Goitre or Cretinism ; but they are the nearest t«;> the 
great glacier from which the river takes its rise. Par sivaj irom this. 
at Martigny, at the lower pari of the sanie valley, these diseases alwiind ; 
so ilothey in the lienutiful Val d'Aosta : but llicse situations ore con- 
fined and low, and penct^Htt^d by no direct I'urreni of air, on account of 
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differently in such cases ; Ijut it is certain that there i» ofteflj 
in cases of coniirmed Syphilis, a cachexy similar to that pro- 
duced by Scrofula. lu either disorder, when this cachexy is 
confirmed, Mercury is most objectionable. Ou the coutrary, 
in primary Syphilis, and even iu incipient Scrofula, Mercury 
may be used. 

Like all potent remedies. Iodine retiuires to be carefully^ 
used. It is suthcient to give it in small doses. If given in 
large doses, and too long continued, it causes a deterioratu 
of the blood, followed by an emaciation of the whole 
So vigormisly was this medicine used by the Swiss 
tioTiers after its first discovery, that serious consequences, 
the abaoqition of the mamma; or the testes of healthy 
rtduals, are said to have ensued in several cases. By these 
mishaps their faith iu its utility was much shaken. But M. 
Mngeudie states that he has never known such u thing to 
occur; and M. Li^I, the most devoted and enthusiafitic 
all the advocates of Iodine, has observed that scroftilous 
tients frequently become fattened during its employment, 
fact, such results as those above stated can ouly take 
■ when the remedy is nuwiscly and most incautiously employi 

The therapeutic actions of Iodine have been ascribed 
Dr. Bdling to a contraction of the capillary vessels; by 
Pereira, to a liquefaction of the blood ; by others, to a 
stimulation of the absorbent system. It probably counteracts' 
morbid operations in some way that we do not understand. 
It ie oue of those medicines whiili tend to increase secretion 
in general. It appears to act most upon the urine, but is not 
u powerful Eliminativc. It has been chemically discovered 




thv mouDtiumt by nliiuU tlicy arc Burroiiudctl od tii tndca. Tlic con- 
trnry being tlit^ imse at CUamoutii, Ihu iiiliuhitniita of that rilli^e arc 
huilUly; for thougli liviiiK at tie fix-t of Mout Bknc, and deriving 
iixeii water from llio iJioUiuK of ila ^'"'-'i'^'ru. their Bitiiiitioii ia air; 
SBlnbrimu. 



COLCHICL-M. 869 

in t)Le blood, uriue, and sweat; as ulso in the ealiva, tears, 
and nasal mucus, wliicli secretions are apt to be iDcreased iu 
quantity during ita action. 

The Iodide of Potassium should be cautiously administered 
to excitable patients, as it Bomctimcs acts as an irritant. 
Mlicn the stomach is irritable, it should be given after meals, 
and the dose considerably diluted with water. 

A bronchoccle, to be benefited by Iodine, should consist of 
a simple eulargement of the gland, cot of very loug Btandiug, 
uor painful to the touch. All scrofulous affections, whether 
of the glands, joints, liver, or other pai-ts, are uoru or less be- 
nefited by the use of Iodine. lodiiic has beeu used in simple 
enlargement and induration of various organs, pailieularly 
the uterus. Dr. A. T. Thomson s])eaks highly of its efficacy in 
ovarian dro]»sy. But, as I have just stated, it is my opinion 
that in coses unconnected with Scrofida or Syphilis we can 
place little or no reliance on this medicine. 

It is probable thiit C'Idoritie, Bromine, and their compounds, 
closely resemble the preparations of lotlino in their thera- 
peutic operations. ( Vide pp. 17C, 196, 199, 327.) 

COLCinCUM- 
ClasB I. Div. 11. Ord. IV. Antiabthbitica. 
Cloas II. Div. III. Ord. I. Sedahtia Gbnbiiilia. 
Clnas IV. Ord. in, Cathabtica. 

The majority of medicines that affect the blood permanently 
beloug to the mineral kingdom, while most of those that 
powca-fully impress tlie nerves are derived from vegetables. 
But to the rule that Htematic medicines are of mineral origin, 
we have already fouud one impoi-tatit esccption iu the case of 
Quinine and Tonics. Colchieum appears to be another instance 
of the kiud. The great and nbviojLs use of this remedy is that 
action in the bloo<l which above is classed first, i. e. its influ- 
ence iu the counteraction of gouty disorders. We have already 
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cousidered at some length (p, 209) a number of Antjarthritie 
mcdiciiiee thnt seem to act in a chemical niaiiacr. Colchicum 
is not one of these. It is a General Sedutive, and « Cathartic^ 
in large doses, au irritant poison. It seems also to increase t! 
amount of other secretions, particularly the urine and the bill 
But it is used bcnelidally iu Gout ; and it ia assumed that 9 
the cure of this disorder it exerts an action in the blood, iuai 
much as its remedial o^>eration appears to be independent ( 
its nervous and glandular actions. This haematic action mui 
bo of the Catalytic kind, and may probably consist in the « 
ertion of a special influeuce over the erriug assimilative | 
cessca, which tends to resolve them into a right direction. 

But it should be observed that at leant three other cxp! 
nations of the action of this remedy ha\c been proposed, < 
of which is possessed of a degree of plausibility. 

Some have ascribed its efficacy to the union of a cathi 
with a sedative effect, and have even substituted for it a com 
bination of Opium with a drastic purgative. Those who adopi 
this view of its action aver that Colchicum acts best when i 
purges freely. But though Purgatives are often of i 
gouty disorders, it is generally found that Colchicum operate 
most favourably when given iu too small a dose to produoi 
any purging. 

Colchicum stimulates the function of the liver, vhicli i 
generally deranged in gouty disorders. Mercury, which alao 
promotes the secretion of bile, is in this way useful in Qout. 
It seems that the formation of this sceretioii is in some man- 
ner essential to the uitcgrity of those blood -processes which 
are disturbed in arthritic diseases. It might therefore be J 
supposed that Colchicum too acted as a Cholagogue. But it 1 
is not clear that it increases the secretion of bile in any t^ 
marked degree. 

Thirdly, it is affirmefi by snntc that this medicine is of u 
iu climiiiatiiLg uric acid from tiie bloud, lliis pi-oiluct being 
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aiipposed to accumulate in the Bystem before the paroicysm of 
Gout. It is said that luider the action of Colchicum the 
natural amount of this substance in the uriiio is much in- 
creased. This would Ik? an important fact if it were certainly 
proved. But it does not seem to be so ; indeed it would seem 
that the phenomenon referred to, in the eases where it waa 
oljserved, must have been a symptom of the disorder, rather 
than of the treatment.* 

Colchieum is more or less applicable in the gouty forms of 
Rheumatism, in Lithiasis, and in acid dyspepsia, but it is 
most efficient in the simple gouty iKiroxyam. 

There are several objections to the indiseriminate use of 
this remedy. Some have observed that thongli it cures for s 
time the gouty attack, it causes the next assault of the dis- 
ease to recur more quickly than it woiild otherwise have done. 
The dose also certainly reqiiires to l>e considerably increased 
on cai'h successive occasion. Sometimes this medicine pro- 
duces a gi-eat depression of the spirits. Dr. Todd believes 
that Colehicum has often a tendency to change the common 
acute form of Gout into an asthenic form which is less ame-' 
uable to treatment. So that, altogether, it is perhaps a good 
rule to treat the patient without Colchicum as long as it can 
be done with safety, adopting tliis mediciuc only as a last re- 
source, when other remedies have been tried and failed. It 
ought rarely to be used in Rheumatism. In the asthenic 
form of Gout, or in old chronic cases, when there are chalk- 



* Ttiia eutemeot of the aofpneated excretion of Uric acid was made 
by ClieliuB, of Heidelberg. It wna dispattid liy Dr. Gmvea, of Dtibliii j 
and Dr. Pereim not oiily denied it, but thought it likely that Colchicum 
would rather diminish than increase tliia escretion, (MaUria Wedica, 
3rd edition, p. 1051.) Dr. Mai'lagan states that Colchicum also incrowM 
the elimination of Froa, — a statiiment that wilt perhaps share the emuo 
fate as the preceding. But on this ground he recommends it for use in 
Bright a diBtmne. (MoHlhl^ Journal, Jun. 1852, p. 30.) It hoti already 
hecu given in di'opsy by Storck : aeeming to act us a purgative and 
diuretic. 
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stones ou the knuckles^ Quiuine^ Stimulants^ and Purgatives 
constitute the best treatment. Alkalies^ and Mercurials, may 
prove serviceable in acute cases. 

But it is certain that in many cases of this painful disorder 
Colchicum gives immense relief ; and it often seems to be the 
only medicine that is capable of doing so. (Fufe pp. 213, 267.) 

ARSENIC. 

Class I. Div. II. Ord. VI. Antiperiodica. 
Class I. Div. II. Ord. VII. Anticonvulsiva. 
Class I. Div. II. Ord. VIII. Antisquamosa. 

This medicine has already been noticed at considerable 
length in the account of the three last orders of Catalytic 
medicines. It is again noticed here as one of the most re- 
markable of those mineral substances that are used to coun- 
teract blood-disorders. It appears to be capable of exerting 
no less than three kinds of action in the blood, which opera- 
tions result in the counteraction of Periodic disorders, Con- 
vulsive diseases, and certain Cutaneous eruptions. That must 
of necessity be a various and obscure agency, which is gifted 
with the power of arresting and controlling so great a variety 
of morbid actions. 

It would seem that Ague and its kindred disorders are 
capable of being combated and cured in two different ways ; 
by Restoratives, such as Quina, which appear to supply the 
blood with a certain needful material; or by Catalytics, as 
Ars('nious acid, which operate by antagonizing a morbid action 
which is cither the cause or the result of the blood-disease. 
I have given my reasons for ranking Quina and Tonics 
among Restorative medicines. The following are the princi- 
pal gromids for which Arsenic is included among Catalytics. 
It is unnatural to the blood, and is at length excreted irom 
the system. It acts as a poison ; and is able to work out in 
the blood a certain process of its own. It has no sudden 
action on the nervous system, like that which is possessed by 



Neurotic medicines. And it ia able to counteract a number 
of disorders, as Lepra and Impetigo, whicli are assumed to 
depend upon morbid actions in the blood. 

Arsenic liaa been recommended in Sy pliilis, but it exerts no 
marked power over that disorder. In Ague it possesses tliis 
advantage over Quiua, that it may be admiuistered with safety 
during tlic parosysm. The ordinary precautions in the ad- 
ministration of tlie Arsenical solution (Litjuor Potuaste Arse- 
nitis) have been already cuumer at etl, viz. that the dcwe should 
be small at first, and aftcmards gradually increased ; that as 
soon as it produces swelling of the face and eyelids, or irrita- 
tion of the stomach, it should be discontinued, or the dose re- 
duced ; and that it should generally be given on a full stomach, 
as it is then less likely to imtate. {Vide pp. 1-16, 177, 181, 
222, 225, 328.) 



AMMONIA, 

Class I. Div. I. Ord. III. AtKiUi. 

ClasB II, Div. I. Ord. I. 3timdlawti* GENKRiLu. 

Claw IV. Ord. II. Expsotoeibtia. 

Claw rV. Ord. V. Diafhobktici. 

This medicine may be taken as the type of simple General 
Stioiulants. It tends to excite the nervous forces generally. 
The remedies of this group are not very [lotent iu their action. 
Ammonia being perhaps as powerful as any of them. Alcohol, 
an Incbriant Narcotic, produces at first a greater stimulaut 
effect, but its action is followed np by a depression of the 
nervous forces, and an affection of the powers of the mind. 
This intlueace over the intellectual functions is confiued to 
the Narcotic division of nerve-medicinea, and is not possessed 
by Ammonia. 

Ammonia is capable of acting chemically as an alkali in the 
system, and may be used iu the various cases in which alkalies 
are wont to be employed ; but it is inferior to Potash in such 
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rliMonli'rs, because its affinities are far less powerful than tl 
or that alkali. It is also caustic and irritant when app] 
externally in any form. 

Dr. I). Jones has stated that when given in large A 
Ammonia undergoes an oxidation in the system, by whic&i 
some Nitric acid is produced. But the statement has been 
since called in ijiiestion by Lchraann and Jaffe, the latter of 
whom lias repeated Dr. Jones's experiments, but arrived at 
a contrary result. [Joum.Jur Prakl. Chtm., June, 1853.) 

Administered interually in solution, Ammonia ha.<< a power 
of quickening the action of the heart, and exciting the circu- 
lation generally. It is tlierefore particularly useful in tho 
conmion case of Fainting, or threatened Syncope. This sti- 
mulant power is possessed only by the free alkali and its car- 
bonates. And as the secretion of the stomacli is acid, Dr. 
Pereira HUp|)osc3 that the free or carbonated Ammonia be- 
comes neutralized before abaorption ; that it is therefore un- 
able to act ill tlic blood except as a salt, and can only operate 
as a Stimulant while in contact with the coat of the stomach. 
Its influence must then be conducted by the nerves from the 
surface of the stomach to the heart. But though the nerves 
are the natural channels of various motor and acnsory impres- 
sions, it is to assume an unprecedented thing to suppose that 
a medicinal action can be transmitted by their means to a 
distant part. For this and for other reasons it seems to me 
to be most likely that the solution of Ammonia is absorbed 
too fast in the stomach to be neutralized by the gastric juice. 
Or even if it were neutralized before absoqttion, it would pro- 
bably l)e again set free on entrance into the blood, in whicli 
there is a slight excess of alkaline matter. Thus Ammonia 
would exist in the blood in a free state, except in those morbid 
conditions in which there is a general excess of acid in the 
system. I suppose the same to be the case with PotaiJi, wbea 
it is given in any quantity. Tlic grciil ditl'usibility of the free 
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Ammonia would be an additional reason for its rapid abaorp- 
tion. When tlie gas is inhaled, as in tlie use of smclliii^-salts, 
and applied thua to the nasal and pidmonary raucoua mem- 
branea, it must paaa through to the blood in a free state, for 
theac aurfacea do not accrete an acid. And yet ita cfl'ects in 
this case arc the same as when it is taken into the stomach, 
which further renders it probable that in the latter instance it 
is absorbed free. 

When there ia an e.iceas of acid in the system. Ammonia 
may be used as a Restorative, It diminishes the acid reaction 
of the secretions by combining with the acid to form a salt. 

In ordinary conditions (i. e. when not required in the sys- 
tem) it has to be excreted from the blood. Both Ammonia 
and ita aalts act f\s Expectorants and Diaphoi-etics, being ex- 
creted on the mucous aurfacc of tlie lungs, and on the skin. 
Free Ammonia U a better Expectorant than any of its neutral 
salta. The secretion of aweat contains an acid. The Am- 
monia which passes out on the akin combinea with this acid. 
Biit on the pulmonary surface it is probably excreted free. 
For it is found that the careful inhalation of Ainmoniacal gas 
has the same effect in angmcnting the mucous accretion as 
the internal use of Ammonia. Ammonia is volatile, and so- 
luble in air; and tends for that reason to pass off freely from 
those secreting aurfaccs which are immediately in contact 
with the atmosphere, (p. 300.) 

It is supposed by some that diSusible Stimulants act simply 
on the ganglionic system of nerves, being able through them 
to excite the functions of the heart, vessels, and glands. But 
Ammonia is nscd with advantage in some cases in which the 
whole nervous system is implicated in the disorder. It has 
been employed in cases of Typhus, of simple febrile exhaus- 
tion, of Hysteria, and Epilepsy. In such affections the brain 
is at least involved, if not often the chief scat of the disorder. 

Ammonia ia applicable in all ca^cs nhcre general stimulanta 
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are indicated, nud nn alkali is not imdeairable. The Car- 
bonate, in large doses, lias been given willi great success in 
various depressing disorders, as Scarlatina maligna (Mr. Wiir^ 
kinson) and Equinia {Dr. Mackenzie). 

Spasms and eonvulsions are due to a gcticral dcran^m 
of the nen'ous forces, aiid particularly of the brain, in whid 
tbese centre and originate. Stimulants, by exalting the nan 
tural functions, counteract and control tliis derangem^t. 
is thus that Ammonia and volatile oils are of use in coiivi 
sive disonlors ; but they are seldom of any permanent efficf 
as in most cases of Hysteria and Epilepsy there is at tin 
bottom a blood-disease, of which the spasmodic fits are only 
the symptom and outbreak. ( Vide p. 182.) So also is there a 
limit to the etiieiency of Stimulants in such cases as Typhus 
fever; there is a certain point of eshaustiou beyoud which 
they are of no avail. For I have attempted to show that 
though Stimulants are competent to exalt nervous force, they 
are unable to supply vital force. A de^ee of nervous force J 
is necessary to the continuance of life; but when the powenJ 
of life themselves are ebbing away, it is impossible then ttl 
prolong any further the thread of existence by the exliibitiott. J 
of stimulant medicines. 

The action of Ammonia is directly the reverse of that ( 
Prussic acid, which is a General Sedative, producing Convi 
sions and Syncope. Ammonia is thus used in cases of poisou^l 
ing by that Uquid. {Vide pp. 130, 21.3, 800, 306, 322.) 



STRYCHNIA. 
C'laan 11. Div. I. Ord. II. STiMULANriA Specific*. 
Strychnia is the chief alkaloid and active principle of Niii 1 
Vomica, 'niis medicine is comparatively simple in its acti<m. 
It has no claim to the title of Sedative, which is sometimes ] 
applied to it. It does not affect the nerves generally. It liaa 
no (Wnxt action on the brain, but stimulates chiefly the fane- 



tioQ of the spinitl cord, anil ita sy^stein of nerres. Of these 
nerves it affects the motor considerably more than the sensory 
branches. Along with the spinal cord, it doubtless also acts 
upon that part of the brain which is immediately associated 
with tlie spinal system of nerves. But the function of reflex 
motion, which is thought to reside in the spinal cord, is par- 
ticularly stimulated. 

Strychnia is thus an exciter of muscuiar contraction and of 
motion ; exalting nensation in a less degree. That it operates 
by an action on nerve, and not on muscle directly, has been 
proved by the experiments of Matteueci. It haa also appa- 
rently some action on a part of the ganglionic system of 
nenes, by which it ia enabled to promote the ftmction of- the 
stomach, and becomes temporarily a tonic when given in re- 
laxed conditions of that organ. But it docs not excite the ac- 
tion of the heart. 

In cases of poisoning by Nux vomica, the brain and the 
heart are unaffected. Tetanic and general convulsions are pro- 
duccfl ; and the immediate cause of death ia a apasm of the 
muscles of respiration. 

Strychnia causes a contraction of the muscles by stimula- 
ting the motor centres, and originating in tliem an impulse 
which is propagated along the motor nenes. So that when 
these centres arc diseased, or the continuity of their fibres de- 
stroyed, it is unable to exert its power. It is used as a medi- 
cine in cases of Paralyaia. But when tlie lesion of the nervous 
centre is of recent occurrence, or when it has been of so seri- 
ous or extensive a nature as to a<1mit of no repair in the course 
of time, the remedy will be inefiectual. It is only successful 
in cases where the injury to the nervous centre has healed up, 
and where the limb continues jiarnlyzcd merely because the 
motor ncncs have lost the power to transmit the necessary 
impulse, from having been bo long unaccustomed to the dis- 
charge of this office. It is also of use when the motor system 
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of ncn-cs is depressed and deranged in Hysteria or Chorea. 
(Tmusscaii). 

As it is able to act on the nerve itself, it is sometimes 
thought l)cst to apply it to the affected part on a raw surface 
prcKluocd by a blister. The advantage of this plan is most 
obvious in the case of Lead-palsy^ where the cause of the pa- 
ralysis is local, residing in the nerve, and not in the centre. 
But in this case also it is necessary that the ncrre-eentre be 
sound. Dr. Neligan recommends Strychnia in Lead-colic, in 
w\\\c\\ disonlor constipation and distension of the bowel are 
priHlucod by a paralysis of a portion of the large intestine. 

Stnobnia has been used with benefit by Dr. Golding Bird 
in rases of riiosphaturia connected with a functional deran*^- 
nu^nt of the spinal cord. {Vide p. 248.) 

ALCOHOL. 

Ch\»» Tl. Div. TI. Ord. I. Narcotica Inebriantta. 
Ch\»» IV. Onl. V. DiAPiroEETiCA. 
Clnss IV. Onl. XI. Pu'RETICa. 

\>'o have already considered in order the peculiarities in 
action that distinguish Narcotics alike from Stimulant and 
Sodativo uuMlicinos; how they tend first to exalt the ncr\-ous 
fonu^s, and thou to depress them, and have further a particular 
a(»tiou on the intellectual part of the brain. We have obscn'cd 
that th(\se remedies may be divided into three minor grou|)s, 
whieh difier considerably, if only regarded in their action on 
the nervous foriH»s generally. For that Inebriants approach 
very nearly to Stinudants, and Deliriauts to Sedatives, while 
Soporifics oi*eupy an intermediate place. We have seen also 
that though, during the stage of stimulation, these three orders 
t(Mid all uu)re or less to excite the powers of the mind^ they 
differ eharaet(*ristieally in their secondary or depressing effect 
u|K>n the same. That, with respect to our present purpose, 
the intelkxituiU functions may be divided into three parts : the 



mind itself; volition and sensation, by wliich it is united to 
the body ; and the speeial senses, by means of which it is con- 
nected with external things. And that the secondary or de- 
pressing action of Inebriants is such as to impair these three 
in a tolerably equal degree ; that of Soporifics exiingvUhet 
for a time sensation, volition, and the five senses, while it may 
leave the mind unaffected ; but that of DcUriauts excitea and 
deranges all the intellectual functions. 

If these things are borne in mind, the physiological action 
of Alcohol will be tolerably imderstood when it is said to be 
an Inebri.tnt Narcotic. But it must be observed that when 
given in small quantities its stimulant effect may be the chief 
action manifested, its secondary sedative effect may hardly 
take place, and the production of iTiebriation, or drunkenness, 
may be altogether avoide<l. So much is this the case that 
Alcohol is by some regarded as a Stimulant. But the same 
thiug is remarked of Opium, though ui a less degree. ArUl 
the effects of a large dose of Alcohol arc suiBciently obvious 
to indicate its place amongst Narcotics. For the state of In- 
ebriation may even pass on into coma, and death. 

In small quantities, for the purpose of producing exhilara- 
tion, and of overcoming various depressing causes which are 
of daily occurrence, alcoholic liquors of various kinds. Beer, 
Wine, and SpirilM, are habitually employed by a large portion 
of mankind. On the broad and important question of their 
use and abtise as articles of diet this is not the opportunity to 
enter. 

In the form of Brandy (which is more agreeable to the 
palate), Alcohol is appbeablc as a medicine in low Fevers, in 
asthenic Erysipelas, in Typhoid forms of Pneumonia, and in 
Collapse or Syncope produced by surgical injuries or other 
causes. It restores the action of the heart, and enables the 
system to bear up against the disorder. The stimulant ac- 
tion may be maintained, and the secondary sedative el&ct 
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prereBted, by a coatinnal repetition of the dose. Tfans when 
once the employment of this stimulant has been determined 
upon, it should be steadily and tmremittiiigly persevered in 
until decided symptoms of improvement hare shown tbem- 
sclres in the patient. 

The tendency of the practice of the present day is towards 
a freer use of Stimulants, and a more sparing employment of 
blood -letting and antiphlt^istic agents, than was some time 
ago prescribed. And this is probably an advance in the right 
direction ; for in morbid actions there is altogether very little 
that is really sthenic ; and it is, as a general rale, a wiser thing 
to support the system against the wearing action of a disorder, 
than to add to the heap of its various troubles another de- 
pressing cause. 

But Alcohol is a potent agent for evil, as well as for good. 
When large quantities are tatcn continually for a considerable 
length of time, it ia capable of producing a ehronic injury of 
the brain and miud. By impairing the function of the former, 
it brings on the shaking paralysis of Delirium tremens. By 
an action on the mind, it causes the strange hallucinatioi 
and the habitual (lcs[K)ndency which characterize that disordenfl 
Habitual drinking may likewise cause a chronic iuflai 
of the liver, called Cirrhosis, which is succeeded by Dressy. 
Alcohol is absorbed by the stomach ; and, on passing throi^h 
the Portal vein to the liver, may there produce this conditi 
of the organ by the continual irritation which it excites. 

Some are of opinion that the sudden denial of spirits 1 
those habituated f« their excessive use is one important cause 
of Delirium tremens. But this is denied by many others. 
From a careful observation of the inmates of prisons, who are 
frequently placed in this predicament, Dr. Peddie has beeaa 
le<i to the conviction that the disorder is seldom or i 
caused in this way. 

MTien taken in wjnsidcrahle quuiitily. Alcohol passes out ciM 
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the syatem by the skin aud kidneys, and tbua acts as a Dia- 
phoretic and Diuretic. 

Liebig states, that when taken in small quantities it does 
not pass off in the secretions, but is consumed or burnt in the 
system into Carbonic Acid and water, lie has found that 
persons who are accustomed to take Beer in moderation re- 
quire less bread in their food. [Animal Chemistry, Part I., 
p. 96.) As it eontauia more Ilydrogeu than starchy food, and 
by the combustion of this Hydrogen the animal heat is partly 
maintained, Vierordt has shown that during the use of alco- 
holic liquors the amount of Carbonic Acid exhaled by the 
lungs is diminished. But Dr. Prout ascertained, that by the 
ingestion of Alcohol in conisidcrable quantity, the amount of 
Carbonic Acid exhaled was first diminished, but afterwards in- 
creased. (Erfin, Aferf.anrfSw/'i',JoiiJ7i. July, 1851.) Dr. Snow 
is of opinion that the spirit is entirely excreted from the sys- 
tem, without being oxidized at all. Perhaps it is still a matter 
of doubt whether or not we should agree with Liebig, and be- 
lieve J^leohol to be one of the ealorifaeient articles of food, 
{Vide pp. 252, 257, 290, 307, 323.J 



CHLOROFORM. 

Clftfls n. Diy. II, Ord, I. Narcotica InEBBiANTii. 
,CtaM IV. Ord. V. DiAPHonETiCi. 
Clasfl IV. Ord VI, Diubbtica. 
Chloroform, or Terchloride of Formyle, is a volatile liquid 
which is analogous to Ether and Alcohol both in nature and 
medicinal action, but very diflerent in chemical con.struetiou. 
Ether = C, II., O. 

Alcohol = C. H„0 + HO. 

Chloroform = C, 11, CI,. 
A solution of Chloroform in spirit, sold under the names 
Terchloride of Carbon and Chloric et/ter, is in very general 
use, and is employed ia very much the same eases as Nitric 
2 B 2 
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tUm, bcin^ in the first place atimulant, and sttbeeqaentlT 
■aoc^jiw, soporific, aiid diaphoretic* 

CUon>ruriii is physiolt^ically an Inebriant. But it is for 
nitaiu poctUiar actions that are coincident with, or immedi- 
fttfjy follow, this production of inebriation, that it has been 
•o widdj' and so sucocssfidlr employed in medicine since its 
nnnt ttbov)«'cry. Its two important operations are its au- 
mlbetic cfivcl un acnsory ucncs, and its paralyzing influence 
on miM^ 

WtUi ngaid (Sr»t to tlic general selection of anaesthetic or 
Knod^QT moedim, it is to be observed that there are four dis- 
tind kinds of Piin, vhieh differ very much in the treati 
n.>|uirrd. 

(1.) Firstly, there ia imfiamtnatory pain, caused by an actiw'' 
diawosc. It is aggravated by pressure; and it has a local 
tnwsie. For this Opiuiu is the best Neurotic remedy, but it 
idiuuld not be used nithoiit an attempt being preriously or at 
tlie Mune time made to subdue the active inflammation. 

(4.) Irrilaliit pain is different. It depends merely on ner- 
vous irritatiou. It aIik> has a local origin ; but it is relieved, 
iuHtt.'ad of being aggrax'atvd, by pressure or friction. Sueh is 
the jiain |Muduced by Icad-colie, or by the passage of a gall- 
stouc or renal calculus. The pain of Nciualgia is generally 
of the irritatiw kind. So is that of GaatrodjTiia. So also 
tlw {lain artificially inflieted by the knife in surgical opera- 
tions. Kor irritative jiaiu on the surface Aconite is most cf- 
fionrious. Bclladoima camca next to it. In Gastrodyma Ily- 

* Dr. FIcniiuR. in an nniclo in the ' British and Foreign Medical 
Kcvifw ' (July. ISIUI), 8i«W« hia opinion that Alcohol and Nitric ether 
M<t tJt-norikl 8tiiuuUut«, and Chlororonn is a Genera] Sedative. A inor« 
(>rr\>n(Htua st»t«m«nt of the pase cnold hardly be nude, or a more nn- 
(<aU(id (ur tcpanition of mcdioiuM obviously analogous in their thera- 
|M<utif aotion. Any oac who has given Chloric ether as a mEnliciite 
must kuow thai its action as a elimulnnt, aoporifie. and diuretic, i 
luarkahly like that of Nitric ciher. 
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drocyanic Acid is to be preferred. But to counteract the pain 
of a surgical operation we require a medicine whicli shall be 
capable of producing a powerful effect on the whole system 
at once.* Such medicines arc Etiicr and Chloroform. It is 
found most convenient to bring the patient under their influ- 
ence by causing him to inhale the vapour into his lungs. 
Being absorbed by the pulmonary mucous surface, and pa^is- 
ing directly into the circulation, the medicine thus takes effect 
rapidly. There is no time for the volatile liquid to be excreted 
from the blood, ao that the ulterior effect of the anesthetic 
cannot be escaped. Dr. Suow calculates that this effect takes 
place as soon as the blood has taken up ^Lth part of the 
amount it is capable of dissolving. The third and most im- 
portant advantage of this mode of administering Chloroform 
is that by it we are enabled to regulate with exactness the de- 
gree of its action, which ia a dangerous one, and to stop it 
when it has gone far enough, When introduced by inhalation 
into the general circulation. Chloroform acts upon the brain 
and sensory nerves throughout the body, so as completely to 
extinguish their natural sensibility. It is thus an agent of 
immense value where we wish to save the patient from an ex- 
treme and agonizing degree of irritative pain, whether to be 
caused by the edge of a cutting instniment, or by the tliroes 
of parturition. But it also acts as an anaesthetic when applied 
locally, as to a painful ulcer, or a hollow tooth-stump, 

(3.) The third kind of pain is reflex in its origin ; as the pain 
in the knee in Ilip-joint disease. We should do no good if 
we troubled ourselves to combat the local symptom in such a 
case ; we should rather direct our attention to that condition 
which is the distant cause of the pain. 

• Aa early sa Uie third century of our i-ra, it ia recorded that the Chi- 
neee made U8« of a yreptiratioti o( Hemp to produce aua^athesia iii 
surgical operation». TIiib 18 iiionlioned iu a Ohiucai- book iu the Library 
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(4.) A fourth kind of pain may be called centric. 
tlie last, it doe* not originate in the painful part. It \ 
origin in the brain or nervous centres. Of such a, kii 
the various pains of Hj-steria. Local ansesthetics are here 
worse than useless. The bnun disorder must, if possible, be 
remedied. 

Chloroform is better adapted for inhalation than Etlier, 1 
cause it is considerably less irritating. A mixture of Cliloni 
form and Ether (in equal parts) has been recommended by B 
Robert ; and Dutch lii/uid has been tried by Dr. Snow ; 
the pure Chloroform is, on the whole, preferable. ~ It is i 
safe when proper care is taken. And yet it cannot be denied 
that sudden deaths have occurred from the use of Chloroform, 
which could not have been avoided by auy known precau- 
tions. Such an admission tells little against the renaedy; 
for, supposing the proportion of deaths from inhalation to be 
about 1 in 10,000, it must be confessed that it is better that 
one out of that nimiber shoidd die of the Chloroform than ] 
that 100 should die of fright. Out of 9000 cases of its inlia- 
lation at St. Bartholomew's Hospital it was reported that not ] 
one died of the amegthetie. 

The stages of the action of Chloroform when inhaled m&y I 
be briefly stated as follows : — Is/ slaffe : some alteration in the I 
feelings of the patient; ^nd alage : inebriation; the mind and 
volition arc impaired ; consciousness remains; ^d stage : un- ] 
consciousness ; anteathesia.* Tlie loss of sensibility may even 
occur in the second stage, the patient remaining con 
The inhalation should not be prolonged beyond the occurrence | 
of the third stage. The pulse is still full. There may be 1 
muscular movements, or even cries. In the nest stage therv "i 
is stertorous breathing ; the eyelids no longer contract when ■ 
touched with the fiuger ; the pulse is felt to falter. This is \ 
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dangerous. To tliis succeed stoppage of the heart aud respi- 
ratiou ; — death. 

There are four rules which it is safe to follow iu the admi- 
nistration of Chloroform ; not to go on when there is sterto- 
roua breathing; not to administer it wlicii there exists any 
eerious diaeose of the heart or lungs ; not to undertake under 
its influence an cstcnaive opcratiou on the month or jaws; 
and BO to arrange the process as that the vapour shall be freely 
diluted with air. If the third rule be neglected, the blood 
may flow into the windpipe and caiosc suffocation, for the pa- 
tient is deprived of the power of swallowing. The dilution 
with air is necessary, not only to moderate the action of the 
remedy, but that the necessary vital function of respiration 
may not be interfcretl with. Tlie administration of Chloro- 
form OQ a handkerchief placed close to the mouth, instead of 
a proper inhaler wliicli shall provide for its dilution with air, 
has been the cause of most of the fatal accidents on record. 
{Medical Times, Nov. 12, 1853.) The first indication of dan- 
ger is generally observed in the breathing, but it is advisable 
to keep a careful watch over the state of the pulse, as well as 
the manner of the respiration. It is well known that it is 
convenient to administer Chloroform on an empty stomach, 
or it will be likely to produce vomiting. 

Though Chloroform rarely f^s to annihilate pain, and thus 
greatly to diminish the terror of the patient, it will not prevent 
him from sometimes dying of the shock of a serious opera- 
tion. An extensive injury to the body will suffice to produce a 
prejudicial cScct upou the heart aud nervous system, which is 
independent of the feeling of pain, and may occur without 
moral sufifering. 

Chloroform is employed by some to relieve the [lain of par- 
turition. It is not found to interrupt the action of the uterus. 
( Vide Dr. Murphy Ok Chlorofami in ChUdUrth, 1855, p. 37.) 
Altliougb Dr. Lee has energetically discountenanced it, it 
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seema to be more aud more used among obntetric 
tioiicrs. 

With the above exception, it is a general muscular rel 
and paralyzer, and may thus be inhaled before an attempt to 
reduce an old dislocation, or to restore a hernia of loug stand- 
iug. It is more efficient in such caacs than either Opiimi or 
Tartar Emetic, and produces less distress than the latter. For 
the same operatiou it is sometimes employed in spasmodic 
disorders. It has even becu known to arrest the paroxysm 
of that most incurable of all disordci's. Tetanus. I have known 
it to do great service both io Epilepsy and iu llyeteria, wheu 
ordered to be inhaled reguhirly twice a day. It has beeu 
highly recommended by some who have tried it in Delirium 
(Vide p. 253. 357.) 



OPIUM. 

ClasB n. Div. II. Oril. 11. N*acoTicA SoKinFBiu. 
CliisB IV. Ord. V. DiAPHoHEricA. 



Opium ia the chief member of the second division of Ni 
cotics, which consists of mediciues that, in their action on the 
heart, are about intermediate between Stimulants and Seda- 
tives, and whose secondary action on the inteilcetual func- 
tions is to produce in them the condition of sleep (p. 2^! 
Opium produces at first some stimulation, and exhilaratioQ 
the miud, with a full pulae, and general febrile excitemi 
This soon subsides, aud is succeeded by drowsiness and sli 
Large doses cause slowness of the pidse, slow and diffii 
breathing, and coma. If a small dose of Opium be contini 
repeated, the stimulant action may be maintained for a ti 
aud the Narcotic effect prevented. But whenever it is tak( 
habitually, the dose will require to be gradually inci-eascd. 
the desired effect will not be produced, for the system is 
duecd by degrees to tolerate the remedy in larger aud larj 
quantities, tiiveu in moderate doses, it powerfully reliei 
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paiu, and controls nervous irritability. Though it always tende 
to produce sleep, its anodyne effect may take place without its 
Boporific action. 

It is useful in the painful infiammatious of the serous and 
mucous membranes. But it tends to cause congestion of the 
brain. It should thus be generally avoided in brain -disorders ; 
, and, on account of its primary stimulant action, it should only 
be very cautiously used, or altogether avoided, in cases of high 
fever, where there is a hot, dry skin, or a full and liard pulse. 
The system may sometimes be prepare<l for it by antipldog^tic 
treatment ; or Tartar Emetic or Ipecacuanha may be conjoined 
with the dose of Opium. Ipecacuanha and Opium are com- 
bined in Dover's powder. 

Opium is a Diaphoretic; but it diminishes all the other 
secretions, and most especially that of the bowels. In the 
treatment of fevers and inflammatious it is often combined 
with Calomel, for the purpose of preventing the latter from 
passing out by the bowels, and of allaying at the same time 
the nervous excitement and pain. 

WUetlier any precise connection may exist between tieae various ac- 
tions of Opium, is a difficult thing to determino. It is certain that tliere 
arii otlier Narcotics and Bddatives wliich am able to relieve pain, but 
which neither cau«e conitipatjon, nor produce cerebral congeation. Pur- 
gative mcdicinea, trhich open the boivels and dimioiBh cerebral conges- 
tioQ, are bo far opposed to Opium. Those effete matters which it is the 
function of the bonela to excrete from tlte blood, and whose excretion is 
promoted by purgative mediciucs. have on action on the brain which in 
some degree reBcmbloB that of Opium. Constipation produces drowai- 
noBB, and torpor of the mental faculties. And it is worthy of remark 
that Opium does not seem to produce quite its proper effect when com- 
bined with a medicine which causes purging. Thus it is bnrely pos- 
sible th»t the action of Opium in causing congestion of the bruin may 
be in part referable t4> the inffuenue of those exoremeoti lions matters 
which it hinders from passing out tiirough the intestinal glands, (p. 315.) 
For my own part, I incline to the opinion that this cerebral congestiou 
is connected with' the primary stimulant effect of Opium. But nothing 
condusive is known on the subject. 

Docs Opium cause sleep by pro<lui'Iu^ thin congestion, in a nuuiuer 



ACTION OF MEDICINES. 






the reverse of that bj whicli Coffee, depressing the action of the hfart 

and counteraotiiig cerebral congestion, indacea wakefulneea P 

How. we may aik iu the next place, does Opium prodace couetipa- 
tionP It lias none of tlio cbaracters of a general Astringent, and yst 
there is no Astringent like it in its action on Ote bowfJs. An nttcinpc 
hsB been mode to oxpUin it on roeclumieal grounds. FoiBseuilli 
time ago asserted tlmt a solution of Morphia prevented the process 
endosmosis through a dead animal membrane. Mutteucei &nd 
account for the operation of Opium on this principle, supposing tliitl 
exerting this action on the living mncons membrane, it ' 
vent the transudation of fluids from the blood into the cavit3r of th» 
bowel. Snt this view seems even at first sight unsatia factory. If iiurh 
a force is really exerted, and the passage of fluids through b membrane 
prevented by the action of Opium, must it not apply to the abonuu.-]) as 
well aa to the bowel f Why is Morphia absorbed at all P It shoiild 
atop the digestive process altogether. And why is the secretion of tlie 
akin increased by Opium, while that of the bowels is suppressed? ( fiJe 
Matteiicci's Lecluret, p. 74.) 

But there is reason to suppose that a serious error of obBerrMtioa 
been made by those who first asserted that asolution of Morphi& 
to WTest the process of endoamosis. Dr.Cogsweilhns lately made 
oarelul experiments on the subject, and he finds that a solution i 
riate of Morphia paasos readily through the bladder of on endoatni 
to serum or a heavy saline solution. And when experiments an 
on two other hquids of different density, llie addition of Morphia tu 
or other of them is found to efi'ect no alteration in the direction or 
pidity of the current. 

Opium is a general paralyser to muscular fibre, both of the volunl 
and involuntary hind, but partieularly of the latter. And thi 
reasonable attempt that can be made to explda the action of Opium 
producing constipation, is by a reference to this its paralysing infli 
on the coat of the bowel, taken in eonjunetion with the torpid oondition 
of the general system, and suspension of the animal functions, produced 
by the secondary action of this Narcotic on the nervous forces. 

The ehove surmises may be summed up in the conjecture — 
that the action of Opium on the general system is cvideuced 
io these four stages, following and depending upon one an- 
other; primary Btimulation ; cerebral congestion ; sleep, a 
thcsia, and muscular relaxation ; and lastly, constipation. 
plied topically, or to a bared nerve, Opium acts simply as i 
auKstlietic or paralyser. 
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A considerable dose of Otiium produces contraction of the 
pupil of tlie eye, A larger dose causes coma. The Deliriant 
Narcoticsj t, e. Hyoscyamus, Belladotina, and Stramonium, 
dilate the pupil, and in lai^ doses cause delirium. Their 
action is thus readily distinguished in cases of poisoning. 

Tliat the active principles of Opium arc absorbed, and pass 
into the blood, has been proved by their detection in the 
urine, (p. 239.) It docs not act on the system before time 
has btx'n allowed for this absorption. If taken by a mother 
during suckling, it may act upon the infant by passing into 
the secretion of milk. It acts upon the ncr\'ous system, and 
probably on the muselcs also (#ce note, p, 240), through the 
medium of the blood. 

That the dose of Opium may be gradvuilly incTCMed to such an ex- 
tent that thoee alio take it liabituuUy may consume enormous quanti- 
ties with FompanitiTe impunity, is a fact wUieh tuxma to ahotr tliat the 
nerroui eyst^m ma; beoome, after a, lime, leM sensible to its laHuence. 
It IB used in this mnuner as an intoxieating drug by whole nations of 
Asiatiee, producing a eonatant dreamy be-wilderraent, — a series of mo- 
lancholy pbaatasies, wblc-b have a most drplorablo effect on the mind 
and character of ite rii-tima. 

Great varieticB are observed of the therapcntie and toxie operations 
or Opium. Compared with the majority or adults as a standard, we Rod 
that to cLildrea it is a powerful narcotic poison, and in some peculiar 
eoDstitutions among grown people a very small dose will aufiiee to kill. 
In some other conBtitutions. in Tetanus and oertMn other nervous dia- 
ciuea, and espoeinlly in those aecuBtomed to its use, large doses may be 
taken with Utile effect. In the Caucasiaji race it generally produces 
somnolency ; in the Chinese, intoxication ; in the Javanese and Malays, 
it will cause a raving delirium. Some of the lower animals are almost 
insensible to its action. Obo grain of Moqihia will send a man to 
sleep ; hut Flandin gave 500 grains of Morphia to an Ape witliout any 
result, Btthougb it entered the system and passed oat in the nrine. It 
causes little or no stupor in dogs and mminaiits. lastly, it has been 
Htated that this medicine, which paralyzes the nerves and muscles of 
man, operates upon Froga and some other cold-blooded animals so as 
to produce lelanic convulsions. 

Opitmi is the Ixrst internal remedy iu all cases of pain and 
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i irritation, except where contr&iadicated by great ft- 
brile excitement, by Btomach irritation, or by cerebral conges- 
tion. It acts powerfully on cliildren, and sbould he tidiiiinis- 
tercd to them very cautiously, or not at all. It ie given to 
lessen the Bccretion in some cases of diarrbcea. It is generally 
unadvisable to give it whcu tliere is constipation or hepatic 
congestion. In wakefulness, mania, and delirium, when un- 
attended with congestion of the brain or fever, it is highly 
serviceable. In spasmodic disorders, couvul«ona, and congh, 
it is more or less applicable. 

As a Diaphoretic in fevers and inHammations, Opium is to 
be preferred in cases where the skin is already moist and cool, 
where the pulse is soft, and tlie tongue not coated. But 
where there is febrile excitement. Antimony, or Ipecacuanha, 
is ratbcr indicated, Opium may act on the glands of the skin 
as a true Eliminative ; or it may possibly operate in the same 
indirect way as a nauscaiit dose of Tartar Emetic, relaxiug the 
ducts of the sudorific glands by its paralyzing influeuce on 
their muscular fibre. 

The chemical construction of Opium is a matter of con- 
siderable interest. Morphia, the chief active principle, is an 
alkaloid which is ahnost identical with Opium in its narcotic^ 
action, but slightly more sedative. Unencumbered by i 
matters, it presents us with an anodyne in a more cono 
tratcd form. But the combination of the Morphia with other ' 
principles in the crude Opium is worthy of remark. Both 
Morphia and Opium are liable occasionally to produce nausea, 
headache, loss of appetite, and depression of the spirits. There 
arc various ways in which we may try to obviate these un- 
pleasant symptoms. To prevent nausea, we may combine the 
dose with an aromatic. Dr. Copland has successfully com- 
bined Morphia with an aromatic spirit, in cases where alone 
it was apt to bring on hypochondriasis. And to prevent the 
loss of appetite in Delirium tremens, Dr. Todd recommends 
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to combine Morphia or Opium with Quinine or some other 
Tonic. But it is very curious that in the construction of 
Opium an attempt is made by nature at the very things that 
we so much deaire in practice. For tlic drug contains, in ad- 
dition to Morphia, an aromatic volatile oil, and a neutral 
principle, wTongly called Narcotine, which has been proved by 
some experiments made in India, to be a simple Tonic, like 
Quinine. So that if we couUl only separate from the other 
parts of the drug the Morphia, volatile oil, and Tonic prin- 
ciple, we should obtain an admirable combination made ready 
to our hand. But Opium contains also other matters which 
arc mere encumbrances, but which are more or less taken up 
by the various liquid menstrua that we employ ; as, an irri- 
tant resin ; other neutral principles, as Narccine, Meconine, 
and Papaverine, — and Meconic acid, — all of which are piva- 
bably inert ; and, what is worst of all, a small quantity of an 
alkaloid called Thebaiu, said by Magcndie to have an action 
identical with that of Stryclmia. 

Tliough Morphia constitutes only about twelve per cent, of 
the best Opium, the dose of it required is at least one-fourth 
of that of the latter. It seems therefore that Opium must 
contain some other narcotic principle. Codeia is a Narcotic, 
of less power than Morphia, and tliough it is contained in 
Opiiun, it is scarcely in sufficient quantity to explain the 
strength of the drug. It is likely that Opium coutuins more 
than one volatile oil, and that tlto odorous principle to which 
its peculiar smell is owing is itself narcotic in its action. 
Vide pp. 259, 322.) 



HYDROCYANIC ACID. 

Class n. Div. m. Ord. I. Sbdanti* GBNEBitiA. 

Hydrocyanic or Prussic acid (C,N, II), a very volatile liquid, 
soluble in water, is one of those mysterious vegetable com- 
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pounds which, containing no chemical element tliat la not 
also contained in animal structure, are yet gifted with a won- 
derfiil power over the vital forces. One drop of the pure arid 
is sufficient to cause death. But the officina! acid is au aque- 
ous aolutioa, containing only two per cent, of the other. 

It is a powerful Sedative to the nerves generally. Its actioD 
is direct, and is not preceded by any primary stimiilatiou. 
Diminishing sensibility, it is therefore used as an anodyne. 
Controlling muscular action, it is employed as an anti-Sims- 
modic. But it appears especially to influence the reflex ner- 
vous actions. It is therefore of especial use in the paroxysmal 
coughs of Hooping-cough and of Phthisis, which have a reflex 
origin in the irritation of the mucous membrane. It acts on 
nerves as well as on nerve-centres. Thus it is particolariy 
useful in neuralgic forms of Gastrodyuia; and it seems to 
allay the pain in the stomach by diflUsing itself directly it 
reaches it, so passing through the mucous membi-ane at all 
points, and coming in contact cverj'where with the irritated 
sensory nerves. It is sometimes useful in cases of vomiting, 
or pyrosis. 

If applied to the surface of the skin, it numbs the super- 
ficial nerves ; but on accoxmt of its rapid volatility, and the dan- 
gerous results that would follow the inhalation of its vapour, 
it is not appropriate as an external amesthetic. 

A [Kiisonous dose produces first convulsions of the nholc 
frame, then syncope, and death. It paralyzes the action of the 
brain before it affects the heart, for, some minutes after appa- 
rent death, the heart may be found heating, (p. 264.} Strych- 
nia produces conmlsions, but they are not caused in the same 
way as those of Hydrocyanic acid. For the two medicines are 
obviously opposed in their action, Strychnia being an exalter 
of sensation and of reflex action, and Hydrocyanic acid a de- 
presser of the same. The convulsion caused by Strychnia is 
tonic ; that by Hydrot^anic acid, asthenic. The one, being 



a special Stimulant, causes convulsions by an cxcitenjent of 
the spinal cord ; the other, being a Sedative, does it by de- 
ranging the fimction of that centre, (l-^tfc pp. 265, 304-) 



Class n. Div. m. Ord. I. Sbdahtia GESEsiLiA. 

This medicine, like the last, is a powerful General Sedative, 
and a dangerous poison. It depresses the inflaence of the 
brain, and paralyzes all the ncnoua functions. It tends at 
length to kill by producing syncope. 

It acta especially on the superficial sensory nerves, and 
tends to exfingniah feeling and pain. It is the best external 
aniesthetic with which we are acquainted. It is thus emi- 
nently useful in the treatment of that most painful of all dis- 
orders. Tic douloureux, or irritative Neuralgia of the face. 
When Quinine and all internal remedies have failed, the tinc- 
ture of Aconite, or an ointment containing the alkaloid, will 
in most cases, if applied to the part, effectually relieve the pain. 
It is applicable in local irritative pain at any part of the sur- 
face, as in Sciatica, Lumbago, or a Scirrhus of the breast that 
has not opened. But, like the other local ana^thctics, it is 
of little service in cases of infianunatory paiji, for this, when 
local, depends upon an active cause, and would be liable to be 
increased by the rubbing required in the application of the 
Aconite. M'hen the remedy takes effect, some heat is first 
exijerienced at the part; there is then tingling; and lastly, 
complete numbness, and a sensation of cold, which endure for 
some time. No visible change is effected. 

Aconite subdues the action of the heart. Dr. Fleming has 
therefore recommended small doses internally in eases of 
acute rheumatism. But considerable care is required in the 
internal employment of the drug, on account not only of its 
dangerous properties, but of the great variety in strength 
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Thich ciiists among tlie preparations thiit art; usaally eni' 
ployed. The difEcwlty experienced in tbc preparation of the 
alkaloid Aconitina, which is the active principle of the plant, 
and the very high price at which that substance is usually 
sold, have prevented it from being so cstensively employed in 
practice as its medicinal properties would appear to de9er\-e 
for it. On account of its clcaulincsa as an outward applica- 
tion, and the certainty and uniformity of its sedative and 
aii^estiictic actions, the pure alkaloid is far preferable ae a 
medicbic to Aconite itself, and is adapted for all the casee in 
whicli the latter has been employed. 

Having some time ago been successful in an attempt to 
discover a mode of preparing Aconitina,* I have made aomei 
experiments with it on various small animals, for the purpose 
of ascertaining its power, and the symptoms of its action. It 
is a very active poison. Proceeding upwards in the animal 
scale, I find that siTith of a grain, in solution in water, suffices 
to kill a mouse, xou'^h kills a small bird after a few miantca; 
^th almost instantaneously, ^th of a grain has killed- a 
cat. Jgth invariably proves fatal to the unfortunate feline IB' 
the course of twenty minutes or half an hour. 

Calculating as well as I can from these data, I consider 
that ^'stb of a grain of this alkaloid would be sutBeient to cauaa, 
the death of an adult man. Diuing the action of the poUos: 
on cats the foUowing succession of symptoms ia generally ol 
served. They well illustrate in most of its phases the 
of a Sedative medicine. 

1. An increased flow of the salivary secretion, [fuie p. S/O^t 

2. Vomiting. 

3. Delirium, with hallucinations. Impairmeut of vol 
apparent loss of sensation. 

4. Convulsions; paralysis. 



I 



• See account of the mode of preparation, bj the Autlior, ii 
oond edition of Dr. Boyle's Manual of Materia Mi'dica.' 
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5. Breathing difficult and gasping, — gradually ceasing. 

6. Death ; pupils of the eye are seen to be dilated. 
Aconitina has thus a. powerful action on the brain, and on 

the nerves generally. The flow of saliva seema partly to ariae 
from a paralysis of the fauces. The animal makes ineSectual 
attempts to swallow, and breathes spasmodically. By a small 
dose the an:esthesia would probably be produced without the 
other effects. On examination of the bwly after death the 
lungs are found to be healthy, but shrunken and bloodless; 
the trachea contains much frotliy mucus, whicli may possibly 
have flowed into it on account of a palsy of the glottis ; the 
cavities of the heart are full ; the mucoas membrane of the 
stomach pale. It seems then that the actual cause of death 
is paralytic syncope, — a loss of power iu the heart. But pre- 
ceding this, as with most other Sedatives, is a complete ar- 
rest of the vital functions of the brain. As the mucous coat 
of the stomach evinces no trace of congestion, it is probable 
that the vomiting is not caused by irritation, but by a seda- 
tive or deranging action on the ftiuction of the Vagus nerve. 
( Vide pp. 262, 265.) 

During tlio last few years ho many casi-s of poisoiiiug by A<'oniU! have 
occurred, that tliey have done rancJi to bring tliis valiuiblc medicine 
inlo nnmeritcd disroput*. As one safegHard against sucli ownrrpncw!, 
I would reuonunpnd tint all the preparations of tbe root snil learee iu 
oommon use ebuiild bo osohew^. For the plant contains a very vari- 
nbli' proportiOB of its active prineiplcfl, and the do«e wliicli may be given 
with impunity of One preparation, may priVe fattJ as uliod ob the atoek 
of ibe medicine is changed by the druggist. It would ho better t« sub- 
Btitute for all such preparatiotu a dilute solution of the alkaloid, of uni- 
form Htrength and known jxiwer (such na the lAqaor Aeoniiiiut re- 
commended by mc). This will be the be«t safeguard against accidents 
from the cause juet inenticined. 

In caaea of poisoning, when early discovered, the beat, and indeed t]i6 
only antidote, consistd in llio copious adminislrution of linely-powiU-red 
animal eb^ircoal mixed with water. Tliis will absorb the alkaloid, and 
so firmly unite with it aa to prevent it from entering iLif Bystem. 
After a short time the whole may be clenrod out by a Zinc emetic. 
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But Tomiting ehould. by no means be i'm!ourag»»d before the ■ 
trstioQ of tlie Cliarcoo], aa ttiia would favour the absorptioa of tLe Aixh 
nilo bj producing nausea, and ho hurry on the fatal U8uc. Tlio etntlic 
should certainly be postponed until moans havB been ailopt«d to &t and 
render innocuous the active principle of the poison. {JRogWt ^akrui 
ifedini, 2nd edition, p. 290.) 



DIGITALIS. ^^B 

Class n. Div. ni. Ord. U. BsDtxiiA Spbcipica. ^^M 

This importaut medicine has already been prominently iio- 
ticed as cue of the agents that exert a special sedative ainl 
dcraiiglug power over the fuuctions of the ^'ag^ls nerve. It 
will only be necessary now to sum up shortly the details of its 
action. 

Digitalis does not depress nervous force generally. It has 
no action on the brain, except as connected with the Vague 
nerve. Neither docs it affect the spinal cord, or the nerves 
of sensation or motion. Its most obvious action in small 
doses is to depress the force of the heart. It sometimes 
quickens the pulse, but always weakens it, and reduces its rate 
in the end. It therefore supplies us with a ready means of 
weakening the heart, whenever we desire to do this. In cases 
of hypertrophy, where the heart is too strong, — or in aortic 
aneurism, or active hsBmorrhagc, where a forcible beat would 
be dangerous, — Digitalis may be xised for this purpose. But 
it is especially uaefiJ in dropsies ; for, by its action on the 
heart, it diminishes congestion of the venous system, and by 
thus removing the pressure from the veins, it favours the al>- 
eorption of the fluids effused. It should however be avoided 
in eases where there is very serious cardiac obstruction, or 
where the heart is habitually weak, and there is a natural 
liability to syncope. For the tendency of the medicine is to 
cause death by producing sjnicopc. 

Certfun precautions are necessaiy in its administration. 
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The patient should l>c generally confined to the reeumbent 
posture; for if, while under the iuflueace of Digitalis, ho 
should suddenly rise, aud the heart, already weakened, have 
further to coutend with the force of gravity in the propulsion 
of the blood upwards, it may actually atop. The dose also 
should be cautiously regulated, and, if it do not operate at 
once, it must not he increased, or too soon repeated ; for this 
medicine is apt sometimes to occumidate iu the blood, oud 
though several doses may perhaps be given without effect, 
they are afterwards liable at any time to be suddenly dis- 
charged upon the nervous eystcra, and may then produce by 
their miited action a dangerous result. 

A considerable dose of Digitalis, as of Tartar Emetic, de- 
ranges the control of the Vagus nerve over the function of 
the stomach, and may in this way produce nausea and vomit- 
ing. There is no reason for supposing that it irritates the 
coat of the stomach. (Vide p. 89.) 

Tlic active principle of Digitalis is secreted from the sys- 
tem iu the urine, and probably acts as a true Eliminative 
Diuretic. But it tends more powerfully to promote diuresis 
iu another indirect way. Anythiug which diminishes the 
pres-iure on the vascular system, as Digitalis by weakening 
the force of the heart, teuds thereby to promote absorptioa, 
and to increase the secretion of urine. 

So that the employment of DigitaUs in dropsy is attended 
with a twofold advantage ; by its cardiac action, it prevents 
a renewal of the dropsical effusion ; by its dim-etic power, 
it causes a quantity of fluid to be drained out of the system 
through the kidneys. That it may do this the more effec- 
tually, it is generally considered advisable to combine it with 
other diuretics. It has sometimes been tbund convenient to 
administer Digitalis externally ; cloths being dipped in its 
infusion, and applied to the surface of the abdomen, the re- 
medy may thus IxM^ome absorbed, aud evince its action on the 
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aystem. Digitalis owes its power to an active alkaloid, Si^ 
talia, which has been found by Lcroyer tu act iu email dosw 
as a poison on animals, which it kills by gradually Btopj 
the pulse and the respiration. {Vide pp. 270, 327, 333.) 



TANNIC ACID. 
Class III, Ord, II. Ahtbisoknti* TESETifliLiA. 
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This ie the chief astringent principle of vegetables. It 
very soluble iu water, crystallizablc, and has a strong astrin- 
gent taste. It is not possessed of those marked properties 
that are vulgarly attributed to acids ; but its solution rt?«ldens 
litmus-paper, and it combines with bases to form aalts. 

When received into the stomach, it is absorbed, and pass>:s 
in the circulation to distant parts. Its action consists iu sl 
power of causing the contraction of muscular fibre when iu 
contact with it; and this power appears to depend mainly 
upon a chemical property that it posscsees of coagulatiiig al- 
bumen and analogous compoimds. Capillary vessels, and the 
small ducts of glands, contain in their walls certain fibres of 
unstriped muscle; and Tannic Acid, by causing this muscle 
to contract, is able to diminish the calibre of tlieac tubess, and 
thus to moderate or arrest the flow of blood in the vessel, or 
to lessen the amount of the excretion of the gland. Thus, in 
all cases of hfcmorrhage from the small vessels, or of inordi- 
nate secretion from any glandular organ, Tainiic acid is appro- 
priate. It is the best and safest of all astringents for internal 
use, excepting only Gallic acid. 

I have already stated as worthy of remark the fact that 
Gallic acid is of httle or uo use as ou Astringent when applied 
to GJitemal ports. Given internally, it is very efficacious. 
Prom this alone it would seem that there must be something 
in the blood which enables it to take eflcct, llcosons hart 
also })CQ\i alleged for supposing that Tannic acid Ls not a 
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pie Bubstance. When it is taken into tlie system, Gallic acid 
ia accreted in the urine ; and it appears that Tannic acid must 
actually consist of Gallic acid combined with certain other 
elements, or with some other definite substance ; and that the 
astringent property which is ao valuable Is confiaed to the 
compound body thus produced. 

What then is this other substance ? It mi^t be something 
which is contained in or formed iu the blood; which, added 
to Gallic, will be capable of forming Tannic acid; and which, 
when united to it, will enable Gallic acid to precipitate Albu- 
men, These various requirements are fulfiUed by the group 
of elements that constitutes grape-sugar (C,, HuOu). This 
compound is continually forming in the blood during the 
blood -processea that are connected with respiration. It has 
been observed that a solution of gnra {CiaHnOn), added to 
one of Gallic acid, will enable the latter to coagidate Albu- 
men, And the elemcuta of Tannic acid may he constructed 
out of those of Gallic add and grape-sugar. 

Tannic acid = C„ H, 0,o + 2 aq. 
Gallic acid = C, H O, + 2 mi 
Three equivalents of anhydrous Tannic acid amount to six of 
Gallic acid and one of grajic-sugar. 

3 (C„ H, 0,„) = 6 (C, H O,) + C„ H^. 0„. 
So that it is very probable that when Gallic acid is taken into 
the blo<Ml, it acts as an Astringent by co-operating or uniting 
with the elements of grape-sugar in that fluid. But when 
Tamde acid is received into the orgauism, and has done its 
work there, it. is finally decomposed, Gallic acid passing out 
into the secretions, and the sugar being retained in the body 
for combustion into carbonic acid and water.* (p. 117.) 

* Dr. Strecker has lately pstoblisLed the correctneBS of the abore 
eurmise, by showing that TRnnJc ouid may be resolved by the action of 
miiicnil ncida into Gulliu acid and Grape-augar. (Tram, qf CAem. So- 
cicli), Meruh 15, 1S52.) But about the exact fonuulffi of Tanaio and 
Gallic Hcids there ia Btill mauh doubt. (See fhtones' Citmulrif, 1th ed. 
p. 501.) 
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The principal vegetable Hubstanccs that are i 
Astriiigciita arc said to cuutaiii Toanic acid in the folios 
proportions t — 



KiDO . 


. 70 per cent 


Krameria 


■ i3 „ 


Catechu 


■ 4" „ 


Uva Ur.i . 


. 36 „ 


Oak-gall. . 


■ 26 „ 


Pomegnmate-bark 


. 19 „ 


TormeutU 


18 „ 


Oak-hark . 


. 16 „ 



These uiimbtTs arc a tolerably fair measure of the astriu- 
gent power of the substances uamed. But it must not be 
supposed that the astringent principle is in all cases strictly 
identical with Tannic acid, properly so called ; for there ap- 
pear to be various modifications of this substance contained 
in the different plants, many of which have peculiar chemical 
characters of their own, but all of which agree in possessing 
the power of tauuing, or combining with animal gelatine, and 
in the meihcinal property of aatringency. ( Vide pp. 278, 287.) 



SULPHiTE OF MAGNESIA. 
Claas 1. Div. 11. Ord. I. ANTiPHLOOisrici. 
Clasa IV, Ord. III. Cathabtica. 
ClaM IV. Ord. VI. Dhteetica. 
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1 have selected this salt as the subject of a brief hi 
both because its action may be taken as the type of that 
lublc salines in general, and because I think we are in 
dition to determine this operation with some precision. 

It is a crystaUinc substance, very soluble in water, and not 
exbibitmg active properties in a small dose. If given in the 
solid state, it is reduced to solution in the stomach. If given 
in solution, it is absorbed; immediately, if the solution 
of low specific gravity ; or, if dense, as soon as it has 
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properly diluted down by the gastric or intestinal secretions. 
We have proof that it always passes into the blood. When 
it acts as a diuretic, it is discovered in the urine, and must 
therefore have traversed the aystcm. And the experiments 
given below afford proof that when it acts as a purgative, it 
disappears in the first instaDce from the intestinal canal, pass^ 
ing into the blood by absorption. As this is shown to take 
place witli a dense solution, it must also occur with a weak 
one, as to the passage of the latter there is no physical ob- 
stacle in the endosmotie conditions. 

The ultimate action of such a soluble saline is as an climi- 
native, chiefly on the kidneys and intestines ; hut, before this, it 
has an action in the blood, which is of the antiphlogistic kiud. 
These salts act as solvents of Fibrine in experiments made 
out of the body. Simon, Schultz, Golding Bird, and others, 
have demonstrated that by this chemical action they have the 
power of diminishing the amount of this Fibrine in the blood 
of the patient to whom they are administered. And Gulliver 
has found that their solutions antagonize the tendency of the 
red blood-corpuscles to aggregate in rows, — a tendency espe- 
cially observed in the blood of inflammation. It is by such 
actions as these that the Sulphates of Soda and Magnesia, as 
well as all soluble salines, are of use in acute fevers and in- 
flammations. Tliey may exert over the development of plastic 
fibrine a controlling power which is not possessed by blood- 
letting, and they directly counteract an abnormal dynamic 
tendency, These sulphates are antipldogistic purgatives; they 
are especially adapted for use in inflammatory and febrile dis- 
orders, for, before they operate on the bowels, they traverse 
the blood. 

These salts act on the eliminative system as Cathartics and 
Diuretics; and though their determination to the bowels or 
the kidneys may be somewhat aSeeted by the condition of the 
patient, it miuuly depends on the amount of the dose. I 
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have already taken pains to disprove a prevalent notion that 
the diuretic or cathartic action is a simple result of the com- 
parative dilution or density of the aqueous solution of the 
salt; and have shown^ by experiments and otherwise^ that a 
suflScient quantity of the salt will prove pui^tive, in whatever 
form it be ^ven. {Vide Prop. IT.) A smaller dose than this 
may be eliminated by the kidneys, which are unable to ex- 
crete a large quantity at a time. Such a small dose proves 
diuretic, and is discoverable in the urine by chemical tests. 
A larger dose is cathartic, and passes off with the fseees^ where 
it has been detected by Buchheim. 

But it may be said, and is still said by many, that this 
large dose is not absorbed at all ; that it causes, by some to- 
pical action, a flow of scrum into the intestine, and that it 
leaves the bowel along with the increased secretion, where its 
presence is easily accounted for by supposing that it never left 
the intestinal canal. 

I think it may be affirmed that this is not a correct view of 
the case. I maintain that the saline first obeys the law of 
absorption, applicable to all materials w^iich are in any way 
soluble in the upper part of the intestinal canal; that it 
passes from thence into the blood, circulating with it, and 
working upon it in the manner just narrated. But as it can- 
not remain there, it appears that it is subsequently excreted 
from the blood at the lower part of the intestinal cabal, by 
that glandular mucous surface whose natural secretion it sti- 
mulates and augments. All this occupies but a few hours. 
I conceive that I am to a great extent justified in the above 
conclusions by the result of the following expcrimonts, which 
were conducted >\ith care, and were designed to test and illus- 
trate the theory here stated. 

If it be true that Sulphate of Magnesia, when given as a purgative, 
is first absorbed and afterwards again excreted into the cavity of the 
bowel, — then, if we could examine tlie alimentary canal which had re- 
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ceived the tolt, we aLould find, at a certain period afWr the reception of 
the latter, that it had more or leas completely diaappeared by the pro- 
CCBB of absorptioD i and, at a cerloin later period, wo should itisoover 
the same salt abundantly present in the eavity of the bowel, because 
now undergoing CKcretion &om the blood,' It is obviously imposaible 
to male these observations on the same animal. The next best thing is 
to make use of tuiuuala in the same condition, and, as nearly aa can be 
judged, of similar rital powers. 

I therefore uhoBe three dogs, all in a state of health, and of the 
same size ajid condition. I administered to each of them, at the same 
time, a solution consisting of 3 dreclmis of Sulphate of Magnesia dis- 
eolvcd in 3 ounces of water (having the speeiiio gravity l'06e). It had 
previously been ascertained that this dose produced purging in another 
dog in about three hours. The times for killing each of the three dogs 
were chosen accordingly. They were not aUowed to live long enough 
for the production of purging; neither was anything lost by vomiting, 
or by want of care in tho admiaistratioTi of the solution, which was 
done through a syringe. 

1. The first dog was killed after three-quarters of an hour. Tho in- 
testines were comparatively empty. From the stomach, bowels, and 
their conteiilB. the soluble matters were extracted by repeated washing, 
and long maeemtion in water. These woshiugs were fdtcred through 
n cloth, and Uicu evaporated todryness. The residue was again treated 
with water, and a clear solution then obtained by filtration. It was 
now precipitated by Phosphate of Soda and solution of Ammonia, the 
precipitate washed with sololion of Muriate of Ammonia, the Am- 
monio-phosphate of Magnesia dried, and ignited for some time in a 
platinum capsule. What remained was Phosphate of Magnesia. It 
was weighed, and the Magnesia calculated from it. Another simple 
calculation gave the amount of the crystalline Sulphate to which this 
corresponded. The result shewed that only 559*^8 grains of the salt 
remained in the intestinal canal ont of the 180 grains administered. 

2. The second dog was killed after one Lour and a half. The stomach 
and intestines were at once removed, and the latter found rather fnU. 
They were subjected to the same chemical analysis. The result was 
that 77'354 grains of Sulphate of Magnesia were fotmd in tlie intes- 
tinal canal. 

3. The third dog was killed after two hours and a half. The bowels 
were found much distended. (This «as shortly before the time at which 
purging had commenced in another auimal.) The satne process being 
followed, a quautity of Magnesia indicating !H{~985 grains of the crystal- 
lized sulphate was discovered in the stomach and bowels. 

From these experiments several things appear. The longer the time 



allowed after the odmuiiatration of ihe dose, ^e l&rger tlto amonni of 
mII diaoovered in the bowel. Tlie slioii^nt time left was throe-tjuarWrt 
of an Lour. About 55Kraiii«wiui ihen all tliaC was lefl of tW ISTIgnint 
givwi. the real of which must have beeu ahsorhed. ad none could hare 
been loBt in any otlier way. Tliree-qiiarUTS of an Lour fnrUier haa^ 
allowed to the second dog, about 22 grains more are found in hie iiiU*- 
tines, whioh arc more filled witli ficoea. From wliiL-li I nni led to nrp 
pusu that Ihe minimum of the salt to be found, or tlio maximtun of ab- 
•orption. in these animala, must have been between three two prriod«, or 
afler about one hour. For at three-qniir(«rB of an hour it is uiidergoiug 
rapid absorption, and at one hour and a half it is being again exeroted 
into tlie intestine. Again, after another hour, the contents of the intra- 
tines are mcreased, and the amount of the salt has risen to 96-98 graiDi, 
Pur^ng would goon folloWi and the oicrotory {irocoss, haviug already 
expelled from the circulation more than half of the sulphate which had 
entered it. would go on until the whole had been cast out in the aajne 

These experiments arc perhaps as little liable to objetrtion as 
any of the kind can be. They seem to confirm the law of the 
primary absorption, and subsequent excretion, of a. piu^tivc 
saline dose, Certun facts observed by others may be ftirther 
alleged in confirmation. That the Sulphate of Magnesia will 
purge after it has passed into the blood, has beeu proved by 
Aubcrt, who found that its injection into the veins of a dog 
was followed by purging. That agents which retard excretion 
from the surface of the bowel will prevent the purging from 
taking place, appears from the experiments of Buchheim {v. 
p. 69), who finds that eombinatiou with a sufficient dose of 
Morphia or Tannic acid will prevent the Sulphate of Magnesia 
or of Soda from proving purgative, or from passing out by the 
Iwwcls. {v. pp. 64, 133, 175, 195, 299, 309, 327.) 



GENERAL INDEX. 



Absorption, action of medicines bj, 50, 
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Ague, rcincdieB used for, 136, 222. 
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doth, lis. 
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MR. JOHN DALRYMPLE, F.R.S, F.R.O^. 

PATHOLOGY OF THE HUMAN ETE. Complete k Nine Faflcicnli: 

imperial 4to., 20f. each; half boond morocco, gilt tops, 9^ 15s. 
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DR. DAVEY, 

VOmMBKLT or THB COUHTT OV MIDDLBSKX LUNATIC ASYLUMS AT HANWBLL AND 

COLNBT HATCH. 

ON THE NATURE AND PROXIMATE CAUSE OF IN- 

SANITY. Post Bvo. doth, 39. 
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DR. HERBERT DAVIES, 

SBNIOB PHYSICIAN TO THB KOYAL INPIKMAKT POK DISBASBS OP THB CHBST. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 

LUNGS AND HEART. Second EdiUon. P<wt 8to. doth, 8*. 
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MR. DIXON, 

SUKOBON TO THB KOYAL LONDON OPHTHALMIC HOSPITAL. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE. Post Byo. clotii, 8«. Sd, 
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DR. TOOGOOD DONA^NING. 

NEURALGIA: its various Forms, Pathology, and Treatment. The 
Jaokbohian P&izb Essat for 1850. 8vo. cloth, 10«. M. 



♦ DR. DRUITT, F.R.O.S. 

i THE SURGEON'S VADE-MECUM; with numerous Engravings on 

m Wood, ^xth Edition. Foolscap 8 yo. cloth, 12«.6<;. 




SKETCHES OF BRAZIL ; indnding New ViewB on Tropical and 

Enroprnn Feyer; with RfMiuirki od b Prematurp Dtcuy of the SyiWni, incideol lo Euro- 
peaa> on ibeir KeCom bam Hut Climates. Foil Rva. clolb, 9(. 



DR. JAMES P. DUNCAN. 

POPULAR ERRORS ON TEE SUBJECT OF INSANITY EXA- 

MINED AND EXPOSED. Foolscap Sea. clolh, If. 6d. 



OR. JOHN O. EQAN. 

SYPHILITIC DISEASES: theiii pathology, diagnosis, 

AND TREATMKNT : ujcludiDg Eipcriaiental Rneonbca on looculatian, a> > Di0c- 
nmtlBl Agent in Toating the Character of ihne Affwliuoi. Sro. cloth, Ot. 



SIR JAMES EVRE. M. D. 

I THE STOMACH AND ITS DIFFICULTIES. Third Edition. 

Fcsp. Sn. ctoth. Si. 6d. 

PRACTICAL REMAKES On"' SOME EXHAUSTING DIS- 

EASES. Secand Editina- Puit Bn. clotli, U 6^ 



MR. FERQUSSON. F.R.S, 

A SYSTEM OF PRACTICAL SURGERY; with numerous iita- 

IralioDs on Wood. Third Edition. Fap. flra. rioth, V2t. Gd. 



DR. ERNEST VON FEUCHTERSLEBEN. 

DIETETICS OF THE SOUL. TranalateU from the Seventh Gennan 

Editioa. Foubcap Bvd, doih, a>. 



. T. FRANCIS. 



CHANGE OF CLIMATE ; conaiderod as a Remedy in Dyspeptio, Pnl- . , 

monnry, nnd other Chronic Affection); with im Anount of the moat Eligible PUces of 
Iteiidnncc for Invalids in Spain, Porlugal, Algprin, Slc, al different SeBuni of Ihe Year; 
Bud un Appcndii on the Mineral Snriiigi of the Pjienwi, Viehv, and Ail le« Buini, 
Poat Byo. cloth, Si. 6d. 
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MR. CHURCHILL S PUBLICATIONS. 
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J C. REMIQIUS FRESENIU8. { 

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS, 

AS PRACTISED IN THE LABORATORY OF GIESSEN. Edited by LLOYD 
BULLOCK, late Student at Giessen. 

Qualitative; Fourth Edition. 8vo. cloth, .9». 
Quantitative. Second Edition. 8vo. cloth, I5s. 
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MR. FRENCH. F.R.O.8., 

■UKOKON TO THE INPIKMAKT OP ST. JAME8*8, WBSTMIKtTBm. 

THE NATURE OF CHOLERA INYESTIGATED. Second Edition. 

8vo. cloth. As, 
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DR. FULLER, 
assistaht pbtsiciak to 8t. gkobgk*s hospital. 

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA: 

their Pathology, Symptoms, and Treatment. Second Edition. Bvo. cloth. In ths Press, 
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DR. QAIRDNER. 

ON GOUT ; its Historj, its Causes, and its Cure. Third Edition. Post 

8vo. cloth, ds, 6d. 
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MR. FONA^NES. PH.D.. F.R.8. 
I. 

A MANUAL OF CHEMISTRY; with numerous illustrations on Wood. 

Fifth Edition. Fcap. 8to. cloth, \2s. 6d. I 

Edited by H. BEKCfB Jones, M.D., F.R.S., and A. W. Hopmakn, Ph.D., F.R& ♦ 

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND 

BENEFICENCE OF GOD. Second Edition. Fcap. 8vo. cloth, is, 6d. 

III. 

INTRODUCTION TO QUAIJTATIYE ANALYSIS. Post 8vo. doth, 2*. 

i CHEMICAL TABLES. Folio, price 2*. 6rf. i 




MR. QALLOWAY. 

I. 

THE FIRST STEP IN CHEMISTRY. Second Edition. Feap.8vo. .. 

doth, 5*. < ' 

A MANUAL OF QUALITATIVE ANALYSIS. Post Sm cloth, 4*. « 
^-^ 



i 



f 



i 



-©< 




MR. CHUECHILL S PUBLICATIONS. 



MR. ROBERT QARNER, 

SUKGBON TO THB KOKTH tTAFFOKDSniKB IltriKHABT, BTC. 

EUTHERAPEIA ; or, an examination of the principles 

OF MEDICAL SCIENCE, incloding Researches on the Nervous System. HIustiBted 
with 9 EngiBvingB on Copper, and Engravings on Wood. 8vo. cloth, 8«. 



DR. QAVIN. 

ON FEIGNED AND FACTITIOUS DISEASES, chiefly of Soldiers 

and Seamen ; on the means nsed to simulate or produce them, and on the best Modes of 
discovering Impostors; being the Prize Essay in the Class of Military Surgery in the 
University of Edinburgh. 8vo. cloth, 9«. 



DR. GLOVER. 

ON THE PATHOLOGY AND TEEATMENT OF SCROFULA; 

being the Forthergillian Prize Essay for 1846. With Plates. 8vo. cloth, 10«. 6J. 
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DR. GRANVILLE, F.R.8. 

ON SUDDEN DEATH. Post 8vo. cloth, 7*. 



MR. GRAY, M.R.C.8. 

PRESERVATION OF THE TEETH indispensable to Comfort and 

Appearance, Health, and Longevity. 18mo. cloth, 30. 
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MR. QRIFFITH8. 



CHEMISTRY OF THE FOUR SEASONS— Spring, Snmmer, 

Autumn, Winter. Illustrated with Engravings on Wood. Second Edition. Foolscap 
8vo. cloth, 78. 6d. 
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DR. GULLY. 
I. 

THE WATER CURE IN CHRONIC DISEASE : an Exposition of 

the Causes, Progress, and Terminations of various Chronic Diseases of the Viscera, Nervous 
System, and Limbs, and of their Treatment by Water and other Hygienic Means. 
Fifth Eldition. Foolscap 8vo. sewed, 2«. 6d. 

II. 

THE SIMPLE TREATMENT OF DISEASE; deduced from the 

Methods of Expectancy and Revulsion. 18mo. cloth. As, 
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MR. CHURCHILL S PUBLICATIONS. 
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f DR. QUY, * 

PHTBICIAN TO KINO's COLLBGB HOSPITAL. 

HOOPER'S PHYSICIAN'S VADE-MECUM; OB, MANUAL OF 

THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, coiuiderably 
enlarged, and rewritten. FoolBcap 8yo. cloth, 129. 6</. 
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GUT'S HOSPITAL KEPORTS. Third Series. Vol. I., 8vo. 7.. w. 
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DR. MARSHALL HALL. F.R.8. 

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDL 

CINE. Port 8vo. cloth, 8«. 6d, 
DITTO. i^rtonO &txU%, Post 8to. cloth, Bs, 6d, 
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MR. HARDNA^ICH, 

LATB OBHOnSTKATOK OP CHKHI8TKT, KINC't COLLBGB. 

A MANUAL OF PHOTOGRAPHIC CHEMISTRY. Second 

Edition. Foolscap 8 to. cloth, 6$. 6d, 



MR. HARE. M.R.O.8. 

PRACTICAL OBSERVATIONS ON THE PREVENTION, 

CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE ; with 
Engrayings. Third Edition. 8yo. cloth, 6«. 



tfW>*#<#W*MP<«*>'W-«V*Ari*#>#«*tft» 



MR. HARRISON. F.R.O.8. 

THE PATHOLOGY AND TREATMENT OF STRICTURE OF 

THE URETHRA. 8vo. cloth, 7*. 6rf. 
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MR. JAMES B. HARRISON, F.R.O.8. 

ON THE CONTAMINATION OF WATER BY THE POISON 

OF LEAD, and its Effects on the Human Body. Foolscap 8to. cloth, St. 6d. 
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MR. ALFRED HAVILANO, M.R.O.8. 

CLIMATE, WEATHER, AND DISEASE ; being a Sketch of the 

Opinions of the most celebrated Ancient and Modem Writers with regard to the Influence 
of Climate and Weather in producing Disease. With Four coloured Engravings. 8to. 
cloth, 7«. 

MR. HIOQINBOTTOM. F.R.O.S. 

ADDITIONAL OBSERVATIONS ON THE NITRATE OF SIL- 

VER; with full Directions for iu Use as a Therapeutic Agent. 8to., 2«. 6d. 

AN ESSAY ON THE USE OF THE NITRATE OF SILVER 

IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second 
Edition. Price 5$. * 
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DR. HEADLAND. 

ON THE ACTION OF MEDICINES IN THE SYSTEM. 

Be'mg ihe Prlie Essny to wlijch the Mediuil Societj of Londun awncded Ifie ¥o\her- 
giiliuii Onid Medal for 1052, Second Witinn. Bvo. clolh, 10.. 



MILTON, F.H.9.. 



ON THE DEVELOPMENT AND DESIGN OF CERTAIN FOR- 

TIONS OF THE CRANIUM, llla.tmled with Plate* in LilLography. Bto. doth, C. 



DR. HINDS. 

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION 

TO THE HIOHER SENTIMENTS; with Obnervstinns on Mcdigal Sludiea, and on 
the Moml and Scientific RclatiooB of Medical Life. Poet Sio., cloth, 5i. 



:. LUTHER HOLDEN, FR.O.S. 



HITMAN OSTEOLOOT : with Platea, showing Ihe Attaiihmciila of the 

MukIos. 8co.ctotlj, 16.. 



( MR. C. HOLTHOUSE, 

LECTURES ON STRABISMUS, delivered at the Westminster Hoepltal. 
I ' 8io. clolb, i>. 



DR. lA/. CHARLES HOOD, 



SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI- 

NAL LUNATICS. 8vo. doth. 5.. 6d. 



A CATECHISM OF CHEMICAL PHILOSOPnY; being a Familiar 

EipoiitioD of the Principle of Chemittr;- nnd Phjsici. With En^ringi on Wood. 
Dciignid for the Uie of Schools and PrivaCe Teachers. Hmt 8vu. clolh, Ci. 6d, 



OR, HENRY HUNT, 



ON HMRTEURN AND INDIGESTION. 8vo. doih, 5.. 





MR. CHURCHILL S PUBLICATIONS. 
jf MR. THOMAS HUNT, M.R.C.8. | 

THE PATHOLOGY MD TREATMENT OF CERTAIN DIS- ' 

EASES OF THE SKIN, generally pronounced Intractable. Hlnstrated by apwazdi i 
of Forty CaAes. 8vo. cloth, 6s, 
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DR. ARTHUR JACOB, F.R.O.8., 

PKOFK880B OP ANATOMY AND PHTSIOLOGT IN THB KOTAL COLLBGB OF aUBOBONB IW IKBLAXO. 

A TREATISE ON THE INFLAMMATIONS OP THE EYE-BALL 

Foolscap 8to. cloth, 5«. 



DR. JAMES JAGO, A.B., CANTAB.; M.B., OXON.; 

PUTSICIAN TO THE BOYAL COBNWALL INFIBMABY. 

OCIIT.AR SPECTRES AND STRUCTURtS AS MUTUAL EXPO- 

NENTS. Illustrated with Engravings on Wood. 8to. In ike Press, 
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f DR. HANDFIELD JONES, F.R.S. J 

i PATHOLOGICAL AND CLINICAL OBSERVATIONS RESPECT- 

A. ING MORBID CONDITIONS OF THE STOMACH. Coloured Plate*, Sto. cloth, 9t. 
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DR. HANDFIELD JONES, F.R.S., d& DR. ED>A/ARD H. SIEVEKINQ. 



A MANUAL OF PATHOLOGICAL ANATOMY. lUnstrated with % 

numerous Engravings on Wood. Foolscap 8vo. cloth, \2s. 6d. 
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MR. \A/HARTON JONES, F.R.S^ 

PBOPESSOB OP OPUTQALMIC MBDICINB AXD SUBGBBY IN UN1TBB8ITT COLLBGB. 

I. 

A MANUAL OF THE PRINCIPLES AND PRACTICE OF 

OPHTHALMIC MEDICINE AND SURGERY; illustrated with Engravings, plain 
and coloured. Second Edition. Foolscap 8vo. cloth, \'2s. 6d, 

m 

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY, 

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Priws Essay 
for 1851. With Illustrations on Steel and Wood. Foolscap 8vo. cloth, As, Gd, 



7 DR. BENOE JONES, F.R.S. \ 

* ON ANIMAL CHFillSTRY, in its relaUon to STOMACH and RENAL 



9 DISEASES. 8vo. cloth, 6s. 






•*- 



^H»«^ 



MR. CHURCHILL S PUBLICATIONS. 



MR. KNAoaa. 

UNSOIINDNESS OF MIND CONSIDERED IN BELATION TO 

THE QUESTION OF KESPUNSiniLlTY IN CIUMINAL CASES. Bvo. dolh, 
MR. LAV^RENCE, F.R.S. 

A TREATISE ON RUPTUIiES. TI,u FilU. Edition, cau^iilcrably 



Pt/in. I-A WHENCE, M.R.C.S. 

THE DUGNOSIS OF SURGICAL CANCER. The Liaton Pr«e 

Zuaj far lOSl. Plalr'% 8ro. cluth, 4<. fii/. 

OR. HUNTER L.ANE, F.L.S. 

A COMPENDIUM OF MATERIA MEDIGA AND PHARMACY; 

adapted to lite London l'linniuiFD|XEin, UIJl. Finbodjing all tho new Frcncb, Amuican, 
anil Indian Mcdicin<:i, a<id uliw compnsmg ii SuDunnry or PmctioU Tuiicolagy. Second 
Edkioii. S-lmo. clotb, 5>. r.J. 
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MR. EDWIN LEE. 

THE WATERING PLACES OF ENGLAND. CONSIDERED '■ 

with lUf^iFnii.' to iheii Medical Tupogriipliy. Third Edillon. Foolscap 8vo. cloth, 
Sj. (iJ. 

THE BATHS OF FRANCE, CENTRAL GERMANY, &. Tbw 

Edition. PuBt 3vi>. cloth, (is. 6d. 

THE BATHS OF RHENISH GERMANY. Post 8vo. 2.. 6rf. 



' LEe, F.R.O.S.. 



PATHOLOGICAL AND SURGICAL OBSERVATIONS; including 

an Eimy on the Suisioil Trofltm.'iit of Hemorrhoidal Tumort Bro, cloth, 7». firf. 



OR. ROBERT LEE, F.R.S. 

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- 

KASES, with CiimDientariis. PoulHitp Hi-o. cinih, lii. Kd. 

CLINICAL MIDWIFERY ; comprising the Histories of 545 Caaea of 

DitEcult, Frcternalural, and ComplicaliHl Labour, with Commentsriei. Second Edition. 
FoolMnpHio. cloth,5.. 

PRACTICAL OBSERVATIONS ON DISEASED OF THE 

CTERUS. With coloured PUte*. Two Pirti, Impdrinl 4(0., 7t. &i. each Part. 



MR. Churchill's publications. 



* MR. LISTON, F.R.S. 4 

PRiCTICAL SURGERY. Fourth EditioD. 8vo. cloth, 22s. 
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LONDON MEDIOAL SOCIETY OF OBSERVATION. 

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER 

DEATH. Publiahed by Authority. Second Edition. Foolscap 8vo. cloth, 45. 6d. 
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MR. EDNA^ARD F. LONSDALE, 

■UBOBON TO TBB KOTAL OBTHOPiBDIC HOSPITAL. 

OBSERVATIONS ON THE TREATMENT OF LATERAL CUR- 

VATURE OF THE SPINE. Second Edition. 8to. cloth, 6». 
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M. LUGOL. 



8vo. doth, 10«. 6d. 
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MR. JOSEPH MACLISE, F.R.O.S. 

SURGICAL ANATOMY, a Series of Dissections, illustrating the Trin- 
cipal Regions, of the Human Body. 

The singular success of this Work exhausted the First Edition of 1000 Copies within six 
months of its completion. 

The Second Edition, now in course of publication, Fasciculi I. to XI. Imperial folio, 
5s, each. 



MR. MAOILNA^AIN. 

ON TUMOURS, THEIR GENERAL NATURE AND TREAT- 

MENT. 8to. cloth, 6s. 
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DR. MAYNE. 



AN EXPOSITORY LEXICON OF THE TERMS, ANCIENT 

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, including a com- 
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting the 
correct Pronunciation, Derivation, Definition, and Explanation of the Names, Analogues, 
Synonymes, and Phrases (in English, Latin, Greek, French, and German,) employed in 
Science and connected with Me&ine. Parts I. to IV., price Ss. each. 



\: ON SCROFULOUS DISEASES. Translated from the French, with t 
T Additions by W. H. RANKING, M.D., Physician to the SuffoUc General Hospital. [ 
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7 DR. NA^M. H. MADDEN. 7 
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MR. CHtTRCHILL's PUBLICATIONS. W 



f OR. MARTIN. { 

THE FNDERCLIFF, ISLE OF WIGIIT: its Climate, ffistory, 

and Natural Productions. Post 8vo. cloth, IQs.Gd, 



MR. J. RANALD MARTIN, F.R.8, 

LATB PBB8IDKNCT tCEGBOTr, AND 8UKGK0N TO THE 2VATITE HOSPITAL, CALCUTTA. 

THE INFLUENCE OF TROPICAL CLIMATES ON ETJEO- 

PEAN CONSTITUTIONS. Originally by the late James Johmson, M.D., and now 
entirely rewritten ; including Practical Observations on the Diseases of European Invalids 
on their Return from Tropical Climates. Seventh Edition. 8vo. cloth, 168, 
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DR. MASON, 
i:rvENT0B OF mason's byobombtbb. 

ON THE CLIMATE AND METEOROLOGY OF MADEIRA; 

Edited by Jamrs Sheridan Knowles ; to which are attached a Review of the State of 
Agriculture and of the Tenure of I^and, by GEORiiE Peacock, D.D., F.R.S. ; and an 
Historical and Descriptive Account of the Island, and Guide to Visitors, by Johv Driver, 
Consul for Greece, Madeira. 8vo. cloth, ]8«. ; royal 8vo. £1. 11«. 6d. 



DR. MASSY, 

4TB LIGHT DBAGOONS. 



DR. OHARLES D. MEIQS, 

PBOFBBSOB OF HIOWIFBBT AND THE DISEASES OP WOMEN AND CHILDBBN IN JBFFBBSON 

MEDICAL COLLEGE, U.S. 

A TREATISE ON ACUTE AND CHRONIC DISEASES OF 

THE NECK OF THE UTERUS. With numerous Plates, coloured and plain, 8vo. 
cloth, 259. 

DR. MEREI, 

LBCTUBBB ON THE DISEASES OF CHILDKEN AT THE CHATHAM 8TKBET SCHOOL OF MEDICINE, 

MANCHE8TEE. 

ON THE DISORDERS OF INFANTILE DEVELOPMENT AND 

RICKETS: preceded by Observations on the Nature, Peculiar Influence, and Modifying 
Agencies of Temperaments. Bvo. cloth, 6j«. 
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ON THE EXAMINATION OF RECRUITS ; intended for the Use of ♦ 

Young Medical Officers on Entering the Army. Bvo. cloth, 5». 2 ; 



)[ MR. JOHN L. MILTON. M.R.O.S. T 

I PRACTICAL OBSERVATIONS ON A NEW WAT OF I 

^ TREATING GONORRIKEA. With some Remarks on the Cure of Inveterate Cases. V 

W. 8vo. cloth, 5s. W 
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MR. CHUECHILL S PUBLICATIONS. 



i DR. MILLINQEN. X 

ON THE TREATMENT AND MANAGEMENT OF THE IN- 

SANE; with CoDBidcrations on Public and Private Lunatic Asylums. 18mo. cloth, 
4^. Sd. 
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DR. MONRO, 

rBLLOW or THE BOTAL COLLBGB OF PHT8IC1AN8. 
L 

EEMAEKS ON INSANITY : ite Nature and Treatment. 8vo. cloth, 65. 

AN ESSAY ON STAMMERING. 8vo. 2.. ed. 

III. 
EEFORM IN PRIYATE LUNATIC ASYLUMS. 8^0. cloth, 4*. 
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DR. NOBLE. 

ELEMENTS OF PSYCHOLOGICAL MEDICINE: AN INTEO- i 

DUCTION TO THE PRACTICAL STUDY OF INSANITY. Second Edition. 8vo. 
cloth, lOf. 

THE BRAIN AND ITS PHYSIOLOGY. Post 8vo. doth, es. 



DR. J. NOTTINGHAM, 



• tUBOBON TO THB *T. ANKB'B BTB AND BAB INSTITUTION, LITBBPOOL. V 

PRACTICAL OBSERVATIONS ON CONICAL CORNEA, AND 

on the Short Sight, and other Defects of Vision connected with it 8to. cloth, 6«. 
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MR. NOURSe, M.R.0.8. 

TABLES FOR STUDENTS. Price One Shilling. 

1. Divisions and Classes of the Animal Kingdom. 

2. Classes and Orders of the Vertehrate Sub-kingdom. 

3. Classes of the Vegetable Kingdom, according to the Natural and Artificial Systems. 

4. Table of the Elements, with their Chemical Equivalents and Symbols. 
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MR. THOMAS \/S/. NUNN, 

TBACHBB OF PBACTICAL ANATOMY AT THB MIDDLEBBZ HOSPITAL. 

A DEMONSTRATION OF THE ARTERIES OF THE UPPER 

AND LOWER EXTREMITY; or, a New Classification of those Vessels feciUtating 
their Study. Fcap. Svo. Just rtady. 
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T MR. NUNNELEY. 7 

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT i 

OF ERYSIPELAS. Bvo. cloth, 10*. M. W 






MR. CHURCHILL S PUBLICATIONS. 



®|r{orll (Oltttoiuf. — Edited by Dr. Greekhill. 

L ADDRESS TO A MEDICAL STUDENT. Second Edition, 18mo. cloth, 2*. 6d. 
IL PRAYERS FOR THE USE OF THE MEDICAL PROFESSION. Second 
Edition, cloth, I9. Qd, 

III. LIFE OF SIR JAMES STONHOUSE, BART., M.D. Cloth, 4*. W. 

IV. ANECDOTA SYDENHAMIANA. Second EdiUon, 18mo. 2». 

V. LIFE OF THOMAS HARRISON BURDER, M.D. 18mo. cloth, 4*. 
VL BURDER'S LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN, 

OH PBOMOTINO THE RBLIGIOUS WBLFABB OF HIS PATIBNT8. 18mo. Sewed, M, 

Vn. LIFE OF GEORGE CHEYNE, M.D. 18mo. sewed, 2*. Crf. 
Vin. HUFELAND ON THE RELATIONS OF THE PHYSICIAN TO THE 

SIOK, TO THE PUBLIC, AND TO HIS COLLBAGUXS. 18mo. sewed, 9</. 

IX. GISBORNE ON THE DUTIES OF PHYSICIAN& 18mo. sewed, la. 
X. LIFE OF CHARLES BRANDON TRYE. l8mo. sewed, la, 
XI. PERCIVAL'S MEDICAL ETHICS. Third Edition, 18mo. cloth, 3*. 
XIL CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION. 8rf. 
XIIL WARE ON THE DUTIES AND QUALIFICATIONS OF PHYSICIANS. 

8<;. 
XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS. 

9d, 
XV. FRASER'S QUERIES IN MEDICAL ETHICS. 9d, 



MR. P A Q E T, 

LBCTUKBK OH PHYSIOLOGY AT ST. BABTBOLOMEW's HOSPITAL. 

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL 

MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vol. I. Morbid Anatomy. 
8vo. cloth, oa, 

DrrrO. Vol. H. Natural and Congenitally Malformed Stmctores, and Lists of the 
Models, Casts, Drawings, and Diagrams. 5s, 
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MR. LANG8TON PARKER, 

SUBGEO?C TO at7BBN*S HOSPITAL, BIBHIHOHAM. 

THE MODERN TREATMENT OF SYPHILITIC DISEASES, 

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed 
Syphilis, by a safe and successful Method. Third Edition, 8yo. cloth, 10«. 
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DR. THOMAS B. PEACOOK. M.D., 

ASSISTANT PBTBICIAN TO ST. THOHAS*S HOSPITAL, BTC. 

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER 

OF 1847-8. Sto. cloth, 5«. 6(i. 



DR. PEREIRA, F.R.S. 

SELECTA E PRJISCRIPTIS. Twelfth Edition. 24mo. cloth, 6«. 




f 
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T MR. PETTIQRE>A/, F.R.8. T 

ON SUPEESTITIONS connected with the Historj and Practice of ^ 

Medicine and Surgery. 8to. cloth, 7a, ft 




MR. CHURCHILL S PUBLICATIONS. 



MR. PIRRIE, F.R.8.E., 

KBGIUl PROFB180K OV 8URGBRT IN THE UNIVBR8ITT OF ABEBDBBN. 

THE PRINCIPLES AND PRACTICE OF SURGERY, with 

nmneioaB EngraTmgs on Wood. 8to. cloth, 21». 
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PHARMACOPffilA C0LLE6II RE6ALIS MEDICORUM LON- 

DINENSIS. 8to. cloth, 9s.; or 24mo. 5$, 

Imprimatur. 

Hie liher, cui tituluB, Pharmaoopceia Colleoii Reoalis Medioorum Londinensis. 
Datum ex .ASdibos Collegii in comitiU censoriis, NoTembris Mensis 14^ 1850. 

Johannes Atrton Paris. Prases, 



PROFESSORS PLATTNER Sc MUSPRATT- 

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF 

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS. Illustrated 
by numerous Engravings on Wood. Third Edition. 8vo. cloth, \0s. 6d. 

\* This Edition has been most carefully revised by Professor Muspratt, and received 
from him considerable additions. 
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OR. JOHN RONA/LISON PRETTY. 

AIDS DURING LABOUR, incladlng the Administration of Chloroform, 
the Management of Placenta and PosVpartum Haemorrtiage. Fcap. 8vo. cloth, 4s. 6<^. 
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SIR >A/M. PYM, K.O.H.. 

IlfSPBCTOB-GBlfBRAL OF ARMY HOSPITALS. 



OBSERYATIONS UPON YELLOW FEVER, with a Review of 

*'A Report upon the Diseases of the African Coast, by Sir Wm. Burnett and 
Dr. Brtson,** proving its highly Contagious Powers. Post 8vo. 6s. 



OR. RIOHARO QUAIN, 

PHTSlCIAlf TO TBI HOSPITAL POE DISSASBl OP THH CHBIT, BEOMPTON. 

MATERIALS CONTRIBUTED TOWARDS A BETTER UNDER- 

STANDING OF THE NATURE, DIAGNOSIS, AND TREATMENT OF 
TUBERCULOUS DISEASES OF THE LUNGS. 8vo. Pr^Mring, 
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THE PRESCRIBER'S PHARMAOOPCELi ; containing all the Medi- 

cines in the London Pharmacopoeia, arranged in Classes according to their Action, with . 

their Composition and Doses. By a Practising Physician* Fourth Edition. 32mo. 1 

cloth, 2s. 6</.; roan tuck (for the pocket), Zs, 6d. ^ 







MR. CHURCHILL S PUBLICATIONS. 



OR. RAOOLIPFE, 

▲MlSTAlfT PHTIICIAN TO THB WKlTMUfSTBE HOIVITAL. 

L 

EPILEPSY, AND OTHER AEFECTIONS OF THE NERYOUS 

SYSTEM which are marked by Tremor, Conyulsion, or Spasm : their Pathology and 
Treatment. 8vo. cloth, 5^. 

u. 

PEOTEUS; OR, THE LAW OF NATURE Svo. cloth, 6.. 

m. 

THE PHILOSOPHY OF VITAL MOTION. 8vo. doth, 6.. 
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OR. P. H. RAM8BOTHAM. 

PHYSICIAN TO TBI KOTAL MATXENITT CHAKITT, BTC. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SURGERY. lUustrated with One Hundred and Twenty Plates on Steel 
and Wood; forming one thick handsome volume. Third Edition. Svo. cloth, 22s, 

DR. RAM8BOTHAM, 

CONSULTIXG FHTSICIAX TO THB ROTAL MATBBlflTT CHABITT. 
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DR. RANKING & [DR. RADOLIFFE. 

HALF-YEAELT ABSTRACT OF THE MEDICAL SCIENCES; 

being a Practical and Analytical Digest of the Contents of the Principal British and Con- 
tinental Medical Works published in the preceding Half- Year; together with a Critical 
Report of the Progress of Medicine and the Collateral Sciences during the same period. 

Volumes I. to XXII., 69. 6d, each. 
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DR. DU BOI8 REYMONO. 

ANIMAL ELECTRICITY; Edited by h. bence jones, m.d., 

F.RS. With Fifty Engravings on Wood. Foolscap Svo. cloth, 6*. 
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CORD, AND THEIR APPENDAGES. Hvo. cloth, 8». 






f 



, PRACTICAL OBSERVATIONS ON MIDWIFERY, with • sei«cUo» , 

• of Cases. Second Edition. Svo. cloth, 12«. ■ 

« • A 



DR. REYNOLDS. f 

THE DLiGNOSIS OF DISEASES OF THE BRAIN, SPINAL i 
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MR. CHURCHILL S PUBLICATIONS. 
DR. EVANS RIADORE, F.R.C.8., F.L.8. 

ON SPINAL lERITATION, THE SOURCE OF NERVOUS- 

NESS, INDIGESTION, AND FUNCTIONAL DERANGEMENTS OF THE 
PRINCIPAL ORGANS OF THE BODY. Post 8vo. cloth, 5s. 6d, 

THE REMEDIAL INFLUENCE OF OXYGEN, NITROUS 

OXYDE, AND OTHER GASES, ELECTRICITY, AND GALVANISM. Post 
8to. cloth, 58, 6d. 

III. 

ON LOCAL TEEATMENT OF THE MUCOUS MEMBRANE 

OF THE THROAT, for Cough and Bronchitis. Foolscap 8vo. cloth, Ss, 
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MR. ROBERTON, 

FOEMBRLT SBfCIOR SUEGXOlf TO THB MANCHBSTKR AND SALrORD LTING-Ilf HOSPITAL. 

ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND 

ON PRACTICAL MIDWIFERY. 8to. cloth, 12«. 
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OR. W. H. ROBERTSON. 

PHTSICIAlf TO THB BUXTOlf BATH CBAEITT. 

THE NATURE AND TREATMENT OF GOUT. 

8vo. cloth, 1 Os. 6d, 

A TREATISE ON DIET AND REGIMEN. 

Fourth Edition. 2 toIb. post 8to. cloth, 12«. 



OR. ROTH. 

ON MOVEMENTS. An Exposition of their Principles and Practice, for 

the Correction of the Tendencies to Disease in Infancy, Childhood, and Youth, and for 
the Cure of many Morbid Afiections in Adults. Illustrated with numerous Engravings 
on Wood. 8to. cloth, IDs. 



DR. RON/VE, P. 8. A. 

NERVOUS DISEASES, LIVER AND STOMACH COM- 

PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS- 
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases. Fourteenth 
Edition. Fcap. 8to. 2«. 6</. 
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? DR. ROYLE, FAS. % 

A MANUAL OF MATERIA MEDIOA AND THERAPEUTICS. K 

With numerous Engrarings on Wood. Second Edition. Fcap. 8to. cloth, 12$. 6d, fl| 
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MR. CHURCHILL 8 PUBLICATIONS. 



MR. SAVORY, 

MBMBBE OF THB lOCIBTT OF APOTHXCAEIBl. 

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 
NION TO THE MEDICINE CHEST; comprising Plain Directiona for the Employ- 
ment of Medicines, with their Properties and Doses, and Brief Descriptions of the 
Symptoms and Treatment of Diseases, and of the Disorders incidental to Infiints and 
Children, with a Selection of the most efficacious Prescriptions. Intended as a Source 
of Easy Reference for Clergymen, and for Families residing at a Distance from Profes- 
sional Assistance. Fourth Edition. 12mo. cloth, 5*, 
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DR. 8HAPTER. 



THE CLIMATE OF THE SOUTH OF DEYON, AND ITS IN- 

FLUENCE UPON HEALTH. With short Accounts of Exeter, Torquay, Teign- 
mquth, Dawlish, Exmouth, Sidmouth, &c. Illustrated with a Map geologically coloured. 
Post 8vo. cloth, 7ir. &d, 

THE HISTORY OF THE CHOLERA IN EXETER IN 1832. 

Illustrated with Map and Woodcuts. 8to. cloth, 12ff. 
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LECTORF^ ON MATEEIA MEDICA, AND ITS REUTIONS 

TO THE ANIMAL ECONOMY. Delirercd before the Royal CoUege of Physicians. 
8vo. cloth, 5s. 6d, 
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DR. NW. TYLER SMITH, 

PHTSICIAN-ACCOUCHKUR TO ST. MAET'S HOSPITAL. 

THE PATHOLOGY MB TREATMENT OF LEUCORRHCEA. 

With Engrayings on Wood. 8to. cloth, 7s. 

IL 

THE PERIODOSCOPE, a new Instrument for determining the Date of 
Labour, and other Obstetric Calculations, with an Explanation of its Uses, and an Essay 
on the Periodic Phenomena attending Pregnancy and Parturition. 8vo. cloth. As. 
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MR. SHAW, M.R.C.8. 

THE MEDICAL REMEMBRANCER; OR, BOOK OF EMER- 

GENCIRS : in which arc concisely pointed out the Immediate Remedies to be adopted 
in the First Moments of Danger from Poisoning, Drowning, Apoplexy, Bums, and other 
Accidents; with the Tests for the Principal Poisons, and other useful Information. 
Fourth Edition. 32mo. cloth, 2«. 6d. 

OR. 8IB80N, F.R.8. 9 

i MEDICAL ANATOMY, with coloured Plates. Imperial folio. Fasci- 

I culi I. to IV. 58, eacL 

^ MR. 8KEY, F.R.8. 

OPEKATIVE SURGERY ; with Dlustrations engraved on Wood. 8vo. 

doth, 189. 




MR. CHURCHILL S PUBLICATIONS. 



DR. 8NON/V. 

ON THE MODE OF COMMUNICATION OF CHOLERA. 

Second Edition, much Enlarged, and Illustrated with Maps. 8to. cloth, 7«. 

ON THE INHALATION OF '^CHLOROFORM AND OTHER 

MEDICINES, FOR THE PREVENTION OF PAIN AND THE RELIEF OF 
DISEASE. 8yo. Nearly ready. 



MR. SQUIRE, 

CHB1CI8T ON BBS MAJBSTT'S BITABLIIHMBIIT. 

THE PHARMACOPffilA, (LONDON, EDINBUE6H, AND 

DUBLIN,) ananged in a conyenient Tabular ForiI, both to suit the Prescribcr for 
comparison, and the Dispenser for compounding the formulae; with Notes, Tests, and 
Tables. 8to. cloth, \2s. 
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J. STEPHENSON, M.D., & J. M. CHURCHILL, F.L.8. 

MEDICAL BOTANY; OB, ILLUSTRATIONS AND DESCRIP- 
TIONS OF THE MEDICINAL PLANTS OF THE PHARMACOPCEIAS; com- 4 
prising a popular and scientific Account of Poisonous Vegetables indigenous to Great J 
Britain. Edited by GILBERT BURNETT, F.L.S., Professor of Botany in King's 
College. 

In three handsome royal 8to. volumes, illustrated by Two Hundred Engrayings, beau- 
tifully drawn and coloured from nature, cloth lettered. 



Reduced from £6. 6«. to £4. 
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OR. STEQQALL. 
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students' books for examnation. 
A MEDICAL MANUAI FOR APOTHECARIES' HALL AND OTHER MEDICAL 

BOARDS. Eleyenth Edition. I2mo. doth^ I0». 

IL 

A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use 

of Candidates for Examination and Practitioners. Second Edition. 12mo. cloth, 10«. 

III. 

GREGORY'S CONSPECTUS MEDICINJl THEORETICS. The First Part, con- 

taining the Original Text, with an Ordo Verborum, and Literal Translation. 12mo. 
cloth, 10«. 

THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Ver- 

borum, and Translation. Second Edition. 12mo. cloth, 89. 

*«* The abore two works comprise the entire Latin Classics required for Examination at 

Apothecaries' HaU. 

V. 

J A TEXT-BOOK OF MATERIA-MEDICA AND THERAPEUTICS. 12mo. cloth, 7.. ^ 
i mST LINRS FOB CHEMISTS AlfD DRUGGISTS PREPARING FOR EX- 

Sk AMINATION AT THE PHARMACEUTICAL SOCIETY. I8mo. cloth, 3». &/. 








MR. Churchill's publications. b 

DR. ALFRED TAYLOR, P.R.8.. X 

LBCTUKBK ON MBOICAL iUEIlPEUDBNCK AND CUBXISTRT AT GUT*8 HOSVITAL. 

A MANUAL OF MEDICAL JUEISPEUDENCR Fifth Edition. 

Fcap. 8to. cloth, 12«. 6d. 

IL 

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND 
MEDICINE. Fcap. 8vo. cloth, 12«. 6d, 
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MR. TAMPUN, FJRJO.e.B^ 

SUmOBON TO, AND LBCTUBBB ON DBFOBXITIB8 AT, TDB ROTAL ORTHOPiBDIC HOSPITAL. 

LATERAL CURVATUKE OF THE SPINE : its Cauaea, Nature, and 

Treatment. 8to. doth, 4s. 
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DR. THEOPHILU8 THOMPSON, F.R.8., 

PHTIICIAN TO TUB BROMPTON HOSPITAL rOR CONSUMPTION AND DISBASBS OF THB CBBST. 

CLINICAL LECTURES ON PULMONARY CONSUMPTION. 

With Plates. Svo. doth, 7«. 6d, 
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HENRY THOMPSON, M.B. LOND., F.R.O.S., 

SURGBON TO THB MARYLBBONB AND TO THB BLBNHBIM OISPBNSABIB8. k 

STRICTURE OF THE URETHRA; ita Pathology and Treatment. * 

The last Jacksonian Treatise of the Royal College of Surgeons. With Plates. 8to. 
doth, iOs. 



DR. TILT. 

ON DISEASES OF WOMEN AND OVAEIAN INFLAM- 

MATION IN RELATION TO MORBID MENSTRUATION, STERILITY, 
PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. Second Edition. 
8to. cloth, 98, 

II. 

THE CHANGE OF LIFE IN HEALTH AND DISEASE: a 

Practical Treatise on Diseases of Women at the Critical Time. Second Edition. Fcap. 
8vo. Preparing, 
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f MR. TOD, M.R.O.8. I 

S, A DISQUISITION ON CERTAIN PARTS AND PROPER- i 

f| TIES of the BLOOD. With lUaatratiTe Woodcuti. 8to., 10s. 6d. ft 




MR. CHURCHILL S PUBLICATIONS. 




DR. ROBERT B. TODD. F.R.8.. 

rHTllCIAN TO king's COLLKGK HOSPITAL. 

I. 

CLINICAL LECTURES ON PARALYSIS, DISEASES OF THE 

BRAIN, and other AFFECTIONS of the NERVOUS SYSTEM. Foolscap 8vo. 
cloth, 6*, 

IL 

CLINICAL LECTURES ON CERTAIN DISEASES OF THE 

URINARY ORGANS, AND ON DROPSIES. Fcap. 8vo. In the Prest. 
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MR. TUKE. 

DR. JACOBI ON THE CONSTRUCTION AND MANAGEMENT 

OF HOSPITALS FOR THE INSANE. Translated from the German. With In- 
tioductory Obserrations by the Editor. With Plates. 8vo. cloth, 9g. 
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DR. TURNBULL, 

PHTSICIAN TO TBB LITBEPOOL NORTHBRN HOSPITAL. 

A TABULAR VIEW AND SYNOPSIS OF THE PHYSICAL 

SIGNS AND DIAGNOSIS OF THE DISEASES OF THE LUNGS. With 
Woodcuts, mounted on cloth, bs, boards. 

AN INQUIRY HOW FAR CONSUMPTION IS CURABLE; 
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OR. UNDERN/VOOD. 

TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition, 

with Additions and Conectiona b7 HENRY DAVIES,;M.D. Hto. cloth. 16>. 
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VESTIGES OF THE NATURAL HISTORY OF CREATION. 

Tenth Edition. Illustrated with 100 Engrayings on Wood. 8to. cloth, 129. 6(f. 

BT THB 8AMB AUTHOR. 

EXPLANATIONS: A SEQUEL TO "VESTIGES." 

Second Edition. Post 8to. cloth, 5«. 
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OR. VAN OVEN. 
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WITH OBSERVATIONS ON THE TREATMENT AND ON THE USE OF i 
COD-LIVER OIL AND OTHER REMEDIES. Second Edition. 8vo. cloth, U, '• 



. ON THE DECLINE 0? LIFE IN HEALTH AND DISEASE; f 

A bcinff an Attempt to Investigate the Causes of LONGEVITY, and the Best Means of 

A Attaining a HealthAd Old Affi, 8vo. doth, 10s. M, 
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?MB. Churchill's publications. H 
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£ MR. WADE, F.R.O.8., J[ 

■BNIOK lUrnGKON TO THE WKlTMIfCSTBK OIIPBNIAKT. 

STRICTUEE OF THE UEETHRA; its Complications and Effects. 

With Practical ObservatioDs on its Causes, Symptoms, and Treatment; and on a Safe 
and Efficient Mode of Treating its more Intractable Forms. 8to. doth, 5«. 
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DR. WAQ8TAFF. 

ON DISEASES OF THE MUCOUS MEMBRANE OF THE 

THROAT, and their Treatment by Topical Medication. Post 8to. cloth, 4s, 6d. 



DR. N/VALLER, 

LBCTURBB Olf MIDWIFKBT AT ST. THOMAS'S HOSPITAL. 

ELEMENTS OF PRACTICAL MDWIFERT; OR, COMPANION 

TO THE LTING-IN ROOM. With Plates. Third Edition. 18mo. cloth, 3>. 6d. 
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MR. HAYNE8 NA/ALTON, F.R.O.S., 

SUBGKON TO THB CBNTBAL LONDON OPHTHALMIC HOSPITAL. 

OPERATIVE OPHTHALMIC SURGERY. With Engravings on 

Wood. 8vo. cloth, 18ff. 
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OR. NA/ARDROP. 

ON DISEASES OF THE HEART. Svo. cloth, 12.. 



DR. EBEN. NA/ATSON, A.M., 

LBCTVBBB ON TUB INSTITUTXS OF MKDICINX IN THB ANDXB80NIAN UNIVBRSITT, GLASQOW. 

ON THE TOPICAL MEDICATION OF THE LARYNX IN 

CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS. 
8to. cloth, 5s. 



DR. NA/EQQ. 

OBSERVATIONS RELATING TO THE SCIENCE AND ART 

OF MEDICINE. 8vo. cloth, 8*. 



MR. T. SPENCER NA/ELL8, F.R.C.8., 

LATB ASSISTANT SUBGKON IN MALTA HOSPITAL. 

PRACTICAL OBSERYATIONS ON GOUT AND ITS COMPLI- 

CATIONS, and on the Treatment of JoinU Stiffened by Gouty Deposits. Foolscap 8vo. 
cloth, 5s, 






MR. Churchill's publications. 



DR. NA/HITEHEAD, F.R.C.8., 

■URQBOlf TO TUB MAlfCHBSTBE AMD 8ALFOED LYING-IN HOSPITAL. 

ON THE TRANSMISSION FROM PARENT TO OFFSPRING 

OF SOME FOKMS OF DISEASE, AND OF MORBID TAINTS AND 
TENDENCIES. 8vo. doth, 1 0<. 6d. 

THE CAUSES AND TREATMENT OF ABORTION AND 

STERILITY: being the result of an extended Practical Inquiry into the Physiological 
and Morbid Conditions of the Uterus, with reference especially to Leucorrhoeal Aifec- 
tionB, and the Diseases of Menstruation. 8to. cloth, 12«. 



MR. NAHLLIAM R. N/VILDE, F.R.C.8. 

AURAL SURGERY, AND THE NATURE AND TREATMENT 

OF DISEASES OF THE EAR. 8to. doth, 12ir. 6d. 
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OR. J. NA/ILLIAMS. 
I. 

INSANITY : its Causes, Prevention, and Cure ; including Apoplexy, 
Epilepsy, and Congestion of the Brain. Second Edition. Post 8to. cloth, 10«. 6d. 

ON THE ANATOMY, PHYSIOLOGY, AND PATHOLOGY OF 

THE EAR ; being the Prize Essay in the Uniyersity of Edinburgh. With Plates. 
8vo. cloth, 105.6rf. 
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DR. J. HUME NA/ILUAM8. 

UNSOUNDNESS OF MIND, IN nS MEDICAL AND LEGAL 

CONSIDERATION& 8to. doth, 7$. Gd. 



mm0im0^^0^^^n0*0^^0^^^^ 



DR. JAMES NAHLSON. 




DR. NA/ILLIAMS, F.R.8. 

t PRINCIPLES OF MEDICINE: comprehending General Pathology | 
^ and Therapeutics. The Third Edition, 870. Ready in Fdtruary. t 



DR. JOHN CALTHROP NA/ILLIAM8, 

LATB PnTSICIAlf TO THB GBNBRAL HOSPITAL, IfOTTINOnAM. 

, PRACTICAL OBSERVATIONS ON NERVOUS AND SYM- , 

i PATHETIC PALPITATION OF THE HEART, as well as on Palpitation the I 

• • Result of Organic Disease. Second Edition, 8yo. cloth, 6«. '* 



THE PRINCIPLES AND PRACTICE OF THE WATER CURE, f 

and HOUSEHOLD MEDICAL SCIENCE, in Conversations on Physiology, on 
Pathology, or the Nature of Disease, and on Digestion, Nutrition, Regimen, and Diet 
Second Edition. 8ro. cloth, 7«. 




B MB. Churchill's publications. 
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MR. ERA8MU8 NA/IL80N, F.R.S. 

THE ANATOMIST'S VADE-MECUM: A SYSTEM OF HUMAN 

ANATOMY. With numerous Illustrations on Wood. Sixth Edition. Foolscap 8to. 
cloth, \2$, 6d, 

u. 

DISEASES OF THE SKIN : a Practical and Theoretical Treatise on 
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS- 
EASES. Third Edition. 8ro. cloth, 12«. 

The 8AMB Work; illustrated with finely-executed Engrayings on Steel, accurately co- 
loured. 8vo. cloth, 30«. 

m. 

HEALTHY SKIN : a Treatise on the Management of the Skin and Hair 

in relation to Health. Fifth Edition. Foolscap Byo. 2$, 6d, 

PORTRAITS OF DISEASES OF THE SKIN. FoUo. FascicaU i. 

to XII., completmg the Work. 20«. each. 

V. 

ON SYPHILIS, CONSTITUTIONAL AND HEREDITARY; 

AND ON SYPHILITIC ERUPTIONS. With Four Colonred Plates. 8to. cloth, 
16>. 



DR. FORBES WINSLOW, D.O.L. OXON. 

LEHSOMIAN LECTURES ON INSANITY. Svo. cloth, 5.. 

A SYNOPSIS OF THE LAW OF LUNACY; as far as it relates 

to the Organization and Management of Private Asylums for the Care and Treatment of 
the Insane. In the form of a Chart, yamished, mounted on canyas and rollers, price 6«. 

IIL 

ON THE CAUSES, SYMPTOMS. DIAGNOSIS, AND TREAT- 
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